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In many centers worldwide, inotropic therapy has been used 
routinely in managing patients undergoing cardiovascular 
surgery and is considered a standard of care. However, 
few high-quality randomized controlled trials (RCTs) 
have verified its efficacy, and there is no consensus on how 
inotropes should be used in cardiac surgery patients (1,2). 
Recently, an RCT has shown that the 30-day mortality 
and major cardiovascular complication risks were similar 
between the dobutamine-sparing and the dobutamine-to-
all strategy groups in patients with normal left ventricular 
ejection fraction (LVEF) (i.e., LVEF >50%) who underwent 
coronary artery bypass grafting (CABG) (3). This study 
showed that in patients with normal LVEF, the dobutamine-
sparing strategy was not inferior to the dobutamine-to-
all strategy in terms of short-term clinical outcomes and 
highlighted that the pros of dobutamines (quick myocardial 
contractility recovery) may not outweigh its cons (increase 
in myocardial oxygen demand) in patients undergoing 
CABG.

Motivated by the result, we would like to explore whether 
their conclusions can be extended to patients with impaired 
LVEF in our own patients. Population-based studies have 
shown that as high as 35% of patients undergoing CABG 
had LVEF less than 40% (4) while no RCTs has studied the 
effects of dobutamine in this particular group of patients. 
In our center (Zhongshan Hospital, Fudan University), 

we follow a strategy of using inotropes in CABG patients 
as little as possible: dobutamine is not routinely given 
to CABG patients but only reserved for those who are 
complicated with low cardiac output syndrome. In addition, 
β-blocker is routinely used from day one after cardiac 
surgery when the patient weans off the vasopressor. 

From January 2018 to December 2020, 1,242 patients 
underwent either on-pump or off-pump CABG at out 
center. Due to surgeons’ preference, off-pump CABG 
is the first-line procedure in our center, and on-pump 
CABG is usually reserved for those with relatively higher 
surgical risks. To avoid the potential confounding from the 
surgical procedure, we included 90 consecutive patients 
who underwent on-pump CABG and dichotomized 
them into two groups based on their preoperative LVEF 
(>50% vs. ≤50%; 62 vs. 28 patients). The demographics, 
preoperative data, and in-hospital outcomes of the two 
groups were summarized and compared in Table 1. The 
median EuroSCORE II was 3.5 (IQR, 2–4.8) and 4 (IQR, 
2–6) in the LVEF >50% group and LVEF ≤50% group, 
respectively, suggesting that these patients had a higher risk 
than those in Franco et al.’s study (median EuroSCORE II 
=2 in both groups).

On admission to postoperative ICU, about half of 
patients in both groups were given dobutamine. The 
use of dobutamine was decreased quickly in both groups 
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with time (first 12 hours: 22.6% vs. 28.6%, P=0.54) and 
continued tapering in the next three days (Day 1: 17.1% 
vs. 21.4%, P=0.68; Day 2: 8.0% vs. 17.8%, P=0.17; Day 3: 
3.2% vs. 14.2%, P=0.05; Figure 1). Norepinephrine was 
administered to most CABG patients on ICU admission. 
Similarly, the use of norepinephrine was also decreased in 
both groups with time (Day 1: 30.6% vs. 53.5%, P=0.04; 
Day 2: 17.1% vs. 17.8%, P=0.99; Day 3 4.8% vs. 17.8%, 
P=0.04; Figure 2). 

There were no statistically significant differences 
between two groups in postoperative arrhythmia (29.0% vs. 
25.0%, P=0.69), cardiogenic shock (3.2% vs. 0%, P=1.00), 
stroke (4.8% vs. 0%, P=0.55), and in-hospital mortality 
(3.2% vs. 0, P=1.00). The ICU-stay [3 (1.00–4.00) vs.  
3 (1.75–4.25) days, P=0.70], hospital-stay [14 (12.00–18.00) 

Table 1 Demographic data, preoperative characteristics and outcomes according to the study group: LVEF >50% (n=62) and LVEF ≤50% (n=28)

Variable All patients (n=90) LVEF >50% (n=62) LVEF≤50% (n=28) P value

Baseline characteristics

Age [years], median [IQR] 66 [58–72] 66 [62–71] 63 [56–72] 0.28a 

Sex (male), n (%) 69 (76.6) 45 (72.5) 24 (85.7) 0.32a 

EuroSCORE II, median [IQR] 3 [2–5] 3 [2–4.8] 4 [2–6] 0.21a 

LVEF before surgery [%], median [IQR] 60 [45–65] 63 [59–66] 40 [35–45] <0.01a 

Number of graft, median [IQR] 3 [3–3] 3 [3–3] 3 [3–3] 0.58a 

Outcomes

Death, n (%) 2 (2.2) 2 (3.2) 0 1.00c

Arrhythmias, n (%) 25 (27.7) 18 (29.0) 7 (25.0) 0.69b

Cardiogenic shock, n (%) 2 (2.2) 2 (3.2) 0 1.00c 

Acute myocardial infarction, n (%) 0 0 0 1.00c

Stroke, n (%) 3 (3.3) 3 (4.8) 0 0.55c

Renal replacement therapy, n (%) 1 (1.1) 0 1 (3.5) 0.31c

Septic shock, n (%) 2 (2.2) 2 (3.2) 0 1.00c

Mechanical ventilation >48 h, n (%) 11 (12.2) 7 (11.2) 4 (14.2) 0.73c

Length of ICU stay [days], median [IQR] 3 [1–4] 3 [1–4] 3 [1.75–4.25] 0.70a

Length of hospital stay [days], median [IQR] 14.5 [12–18] 14 [12–18] 15 [12–18] 0.56a 

ICU readmission, n (%) 3 (3.3) 2 (3.2) 1 (3.5) 1.00c

a, Mann-Whitney test; b, Pearson’s Chi-square test; c, Fisher’s exact test. LVEF, left ventricular ejection fraction; ICU, intensive care unit; 
IQR, interquartile range. 

Figure 1 Use of dobutamine in the first 3 days after surgery 
according to the study group: LVEF >50% (n=62) and LVEF 
≤50% (n=28). LVEF, left ventricular ejection fraction.
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vs. 15 (12.00–18.75) days, P=0.56], and ICU readmission 
(3.2% vs. 3.5%, P=1.00) were also similar between two 
groups (Table 1). 

Based on our data, a dobutamine-sparing strategy seems 
feasible and safe even in patients with impaired LVEF. 
However, dobutamine-sparing strategy was more radical 
in our center as fewer patients received dobutamine 12 h,  
1, 2 and 3 days after operation. Interestingly, similar 
outcomes were found in our patients even with impaired 
heart function, suggesting “less is more” when it comes to 
dobutamine use in cardiac surgery.

We acknowledge limitations. First, the dosages of 
catecholamine and norepinephrine were not evaluated in 
detail. Different dosages of dobutamine or norepinephrine 
may contribute differently to myocardial function recovery 
and the ultimate clinical outcomes. Second, although we 
adopted a strategy of using inotropes as little as possible, 
the actual decision of giving (or not giving) dobutamine still 
largely depended on the individual intensivist’s judgment. 
Heterogeneity may exist in the indication and timing of 
dobutamine usage. High-quality evidence is still needed to 
further elucidate the benefits (or harms) of inotropic agents 
in managing patients undergoing CABG. 
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