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EDITORIAL

Who should receive volume resuscitation 
with 20% albumin after cardiac surgery? It is 
probably more complex than just a lack of flair!
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Intravenous fluid bolus therapy is commonly performed 
after cardiac surgery to optimize intravascular volume 
and end-organ perfusion. Recent pilot data suggest that 
using 20% albumin for such fluid boluses, compared to 
crystalloid, may reduce vasopressor duration and dose, 
potentially achieving hemodynamic targets with less fluid 
and thereby minimizing the negative effects of volume 
overload and prolonged vasopressor therapy [2]. Accord-
ingly, Wigmore et al. performed an open-label multicen-
tre, parallel-group, open-label, randomised clinical trial 
(RCT) to evaluate the effect of fluid bolus therapy with 
20% albumin on the duration of vasopressor therapy 
compared with crystalloid (the HAS FLAIR-II RCT) [1].

HAS FLAIR-I was a sequential period open-label pilot 
non-randmomized study that included 100 cardiac sur-
gery patients [2]. Although demographic characteristics 
between the groups were similar at baseline, treatment 
with 20% albumin fluid bolus therapy was associated 
with a less positive median fluid balance in the first 24 h, 
fewer episodes of fluid bolus therapy and a lesser volume 
of fluid bolus therapy. In addition, the intervention was 
associated with a decreased median overall dose of nor-
epinephrine in the first 24  h. Recent narrative reviews 
which included four non-randomized studies did not 
clearly observe benefit with intravenous albumin for fuid 
bolus therapy after cardiac surgery [3–5].

The HAS FLAIR-II RCT showed that volume resusci-
tation with 20% albumine had no effect on vasopressor 
duration (primary outcome) or mortality [2]. However, 

randomization to albumin bolus therapy was associated 
with a reduced positive fluid balance (a secondary out-
come). In both studies, initiation of fluid bolus therapy 
was not standardized, but was performed by clinicians 
based on hemodynamic instability [1, 2].

It has been shown that hypoalbuminemia commonly 
occurs in cardiac patients, especially in elderly patients 
and those with chronic congestive heart failure, and it 
is associated with adverse events [6, 7], including atrial 
fibrillation postoperatively [7]. Accordingly, the treatment 
effect was assessed in a prespecified subgroup analysis 
according to pre-operative plasma albumin (≤ 37  g/L). 
There was no evidence of differential treatment effects 
on vasopressor duration stratified by baseline albumin, 
nor was there in the other pre-specified subgroup analy-
sis based on stratification by baseline vasopressor use. By 
constrast, there may have been heterogeneity of treat-
ment effect in a non-prespecified exploratory subgroup 
analysis based on sex, but in the context of an overall 
neutral trial these observations should be intepreted 
with caution. Prior studies have suggested that poten-
tial differences in mortality between men and women 
are nuanced [8], as preoperative profiles of women and 
men differ. However, in well-matched patients, female 
gender was not associated with increased mortality and 
had minimal impact on morbidity after coronary artery 
bypass grafting [8]. As such, these exploratory observa-
tions should be interpreted with caution.

In a recent study, Savadjian et al. showed that albumin 
4% or 20% was still frequently used perioperatively in 
approximately 16% of patients [9]. In the HAS FLAIR-II 
RCT, more patients in the treatment arm received preop-
erative albumin as compared to the HAS FLAIR-I study, 
which may explain the overall neutral effect in HAS 
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FLAIR-II. It seems obvious that we should measure albu-
min levels more frequently and especially before surgery 
and immediately after ICU admission.

According to the results of the HAS FLAIR II study, 
should we restrict the use of 4% or 20% albumin only to 
sicker patients? For instance, Rabin et al. did use albumin 
only in three severe conditions: patients requiring more 
than 3  L crystalloids in the early post-operative period, 
hypoabuminemic patients with a level below 38 g/L and 
patients considered fluid overloaded [10]. He demon-
strates that albumin restriction in the cardiac surgery 
intensive care unit (ICU) was feasible and safe. Signifi-
cant reductions in utilization and cost with no changes in 
morbidity or mortality were demonstrated [10, 11].

Despite Wigmore et al. wanting to publish about post 
cardiac surgery acute kidney injury (AKI) in a separate 
paper, we have some interesting insights from the litera-
ture regarding hypoabuminemic patients. Indeed, Lee 
et  al. [12] demonstrate the protective effect of preemp-
tive correction of a low preoperative albumin level by 
administering human albumin solution, with the goal of 
preserving renal function in patients undergoing cardiac 
surgery. The study is a prospective, randomized, double-
blind, placebo-controlled clinical trial and the findings of 
the study include the following: (i) supplementation of 
exogenous human albumin immediately before surgery 
predictably achieved the target concentration of albu-
min and (ii) correction of a low albumin concentration 
is apparently associated with a significant reduction in 
the incidence of AKI, from 26% in the control group to 
13.7% in the albumin group. According to the accompa-
nying editorial by Jiang et al. [12], the observations of Lee 
et al. are important. Scientifically, they validate previous 
reports [14, 15] that a preexisting low albumin level is an 
independent risk factor for AKI after non cardiac surgery. 
Clinically, restoring the target level of albumin is associ-
ated with a reduction in AKI in amplitude greater than 
that of any known intervention in patients undergoing off 
pump cardiac surgery. In fact, in the HAS FLAIR II study, 
on pump cardiac surgery was an inclusion and they were 
no off pump cardiac surgery patients. Nevertheless, it 
migt be interesting they would find the same relatioship 
between hypoabuminemic patients and the administra-
tion of albumin is apparently associated with a significant 
reduction in the incidence of AKI.

Take‑home message
The HAS FLAIR-II RCT did not observe a statistically 
significant reduction in the duration of vasopressor ther-
apy with 20% albumin fluid bolus therapy as opposed to 
cryastalloids, although albumin was associated with a 
significantly reduced overall fluid balance. Potential limi-
tations of HAS FLAIR-II included the open label design, 

lack of protocolization of any other aspects of care, and 
inclusion of patients who were not requiring vasoprssors 
at baseline which meant that many patients’ clinical 
course did not contribute to the continious primary out-
come. It is possible that a future larger RCT, considering 
these limitations, may provide definitive evidence for this 
question. Sex differences were noticed and require fur-
ther evaluation. On top, questions arise about the role of 
4% and 20% albumin as well as cost-effectiveness.
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