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INTRO: Revascularization reduces risk of death in patients with cardiogenic secondary to acute myocardial 
infarction (MI). Outside of this well studied intervention, there is a paucity of evidence examining other 
medical therapies for the management of cardiogenic shock. Despite the lack of strong evidence, vasoactive 
agents have become a mainstay of therapy, with the few studies to date favoring the use of norepinephrine as 
the first-line agent, as compared with dopamine and epinephrine; other agents currently being used in 
practice such as milrinone and dobutamine, however, have not been well examined. In the absence of robust 
comparative data and to help shed light on the efficacy and safety of milrinone and dobutamine, the 
investigators of the DoReMi trial sought to answer the question of which vasopressor was more effective in 
the treatment of adults with cardiogenic shock. 
 
BACKGROUND: 

Trial Year Study Design PICO Results 
Comparison of 
Dopamine and 
Norepinephrine in the 
Treatment of Shock 
(SOAP-II) 

2010 RCT, multicenter, 
double blinded, 
pragmatic 

P – 1679 adult patients with 
shock requiring a vasopressor 
I – Dopamine @ 20mcg/kg/min 
(n=858) 
C – Norepinephrine 
@0.19mcg/kg/min (n=821) 
O – All-cause mortality at 28 
days.  

No significant differences in the 
rate of death overall. However, 
in patients with cardiogenic 
shock, dopamine was associated 
with a higher incidence of 
arrhythmias and increased rate 
of death. 

Epinephrine Versus 
Norepinephrine for 
Cardiogenic Shock After 
Acute Myocardial 
Infarction (OptimaCC) 

2018 RCT, multicenter 
trial of nine French 
ICU's 
 

P – 57 adult patients following 
PCI for acute MI.  
I – Norepinephrine increased by 
0.02 mcg/kg/min to reach and 
maintain a target MAP 65-70 
mm Hg (n=30) 
C – Epinephrine increased by 
0.02 mcg/kg/min to reach and 
maintain a target MAP 65-70 
mm Hg (n = 27) 
O - Change in cardiac index, and 
the occurrence of refractory 
cardiogenic shock 
 

In patients with cardiogenic 
shock secondary to MI, 
epinephrine as compared to 
norepinephrine had a similar 
effect on the evolution of 
cardiac index, however, because 
of the higher incidence of 
refractory shock, the study was 
terminated early.  

Prior to SOAP-II’s publication, both dopamine and norepinephrine were recommended as first-line 
vasopressors in the treatment of shock. SOAP-II changed that, particularly for cardiogenic shock, where in 
the subgroup analysis dopamine showed a significant increase in mortality with its use. After this trial, 
norepinephrine and epinephrine were the most commonly used agents for treatment of cardiogenic shock. 
Next up, OptimaCC showed that the use of epinephrine lead to increased rates of refractory shock when 
compared to norepinephrine. Therefore, norepinephrine became the clear first line vasoactive agent for 
treatment of cardiogenic shock, however the question still remained, what about other vasoactive agents?? 

 
 
 

 
 
 



Milrinone as Compared with Dobutamine in the Treatment of Cardiogenic Shock 
Mathew et al. August 2021. NEJM. 

 
BOTTOM LINE: There was no difference between milrinone and dobutamine in the treatment of cardiogenic 
shock 

 
STUDY DESIGN 
v Patients in cardiogenic shock admitted to a 

single cardiac ICU in Ottawa, were randomized 
in a 1:1 double-blinded fashion to receive either 
milrinone (n = 96) or dobutamine (n = 96). 
Researchers further used a computer-
generated randomization with stratification 
based on either left ventricular, right 
ventricular or bi-ventricular failure. 

POPULATION 
v Patients were included if: 

Ø They were >18 years of age and admitted to 
the cardiac ICU with the diagnosis of 
cardiogenic shock (CS). 
§ The diagnosis of CS was based on 

Society for Cardiovascular Angiography 
and Interventions (SCAI) definition of 
cardiogenic shock stage B, C, D, or E.  

v Patients were excluded if: 
Ø They presented with out-of-hospital cardiac 

arrest 
Ø Milrinone or dobutamine was initiated prior 

to ICU transfer 
Ø A decision was made by the treating 

physician that the patient was not eligible 
for the trial 

Ø Consent was unable to be obtained.  
INTERVENTION 
v Milrinone infusion - blinded to treating 

physician, and titrated in stages based on 
clinical judgment 
Ø Stage 1 - 0.125 mcg/kg/hr 
Ø Stage 2 - 0.25 mcg/kg/hr 
Ø Stage 3 - 0.375 mcg/kg/hr 
Ø Stage 4 - 0.5 mcg/kg/hr 
Ø Stage 5 - >0.5 mcg/kg/hr 

 
 

COMPARISON 
v Dobutamine infusion - blinded to treating 

physician, and titrated in stages based on 
clinical judgment 
Ø Stage 1 - 2.5 mcg/kg/hr 
Ø Stage 2 - 5 mcg/kg/hr 
Ø Stage 3 - 7.5 mcg/kg/hr 
Ø Stage 4 - 10 mcg/kg/hr 
Ø Stage 5 - >10 mcg/kg/hr 

OUTCOMES 
v The primary outcome was a composite of in-

hospital all-cause death, resuscitated cardiac 
arrest, receipt of cardiac transplant or 
mechanical circulatory support, nonfatal 
myocardial infarction, transient ischemic attack 
or stroke, or initiation of renal replacement 
therapy. 
Ø A primary outcome occurred in 49% of the 

milrinone vs. 54% of the dobutamine group 
(RR 0.90, 95% CI of 0.70-1.19, p = 0.47). 

v The secondary outcomes were basically the 
individual components of the primary outcome, 
comparing milrinone vs. dobutamine.  
Ø All-cause in-hospital death: 37% vs. 43% 
Ø Resuscitated cardiac arrest: 7% vs. 9% 
Ø Receipt of cardiac transplant or mechanical 

circulatory support: 12% vs. 15% 
Ø Nonfatal myocardial infarction: 1% vs. 0% 
Ø TIA or stroke: 1% vs. 2% 
Ø Initiation of renal replacement therapy: 

22% vs. 17% 
Ø Others 

§ Median cardiac ICU length of stay: 4.5 
days vs. 5.5 days 

§ Normalization of lactate level: 46% vs. 
56% 

§ Arrhythmia leading to medical team 
intervention: 50% vs. 46% 

 
 



 
 


