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Letters to the Editor
Fluid Resuscitation After Cardiac Surgery:

The Quest for the Ideal Fluid
To the Editor:

We congratulate the Journal as well as the authors of the

HAS FLAIR1 trial for publishing promising results suggesting

improved hemodynamics with the addition of only 2 boluses

of 20% albumin before an established crystalloid regimen for

post-cardiac surgery resuscitation.

The authors quite rightly point out the inherent limitations

of an open-label pilot study of this nature, but these cannot be

overstated. By limiting the description of exclusion criteria, as

well as a CONSORT diagram explaining decisions made about

screening and inclusion, it is hard to reassure the reader of

selection bias, especially following the introduction of a novel

approach in this sequential nature. Could 50 eligible patients

ever make it consecutively into an intervention group?

The absence of randomization and blinding also disposes

this work to confirmatory bias, particularly when triggers for

the primary outcome (administration of fluid) include

“perceived hypovolemia.” Conscious or unconscious bias

toward the intervention could, as one example, persuade a cli-

nician to be restrictive on the intensive care unit (ICU) after

albumin administration, while waiting for the perceived benefit

to take place. Likewise, the open-label nature of this study may

have influenced the initiation of renal replacement therapy

or inotropes, as well eventual discharge from the ICU and

hospital. This is best demonstrated in figure 2 of the study1,

where we can see that fluid was administered to the control

arm at a starting mean arterial pressure of over 90 mmHg,

some 20 mmHg higher than the albumin arm of the study.

It is indeed promising to read of lower net positive fluid bal-

ance in the intervention group as per the ALBIOS2 trial, but it

is not clear to us if other confounders exist. Of note, the control

group received more than twice the amount of packed red cells

as the intervention arm, but differences in other blood products

go unreported. Likewise the use of inotropes, including doses

for the protocolized dobutamine, could also affect physiologic

parameters. Furthermore, the overall fluid balance may be

manipulated through the use of diuretic therapy, and we won-

der if this was similar between the groups.
DOI of original article: http://dx.doi.org/10.1053/j.jvca.2019.03.049.
We look forward to seeing if a blinded (at least partially)

and randomized controlled trial can replicate these impressive

results.
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HAS FLAIR Investigators Reply to Fluid

Resuscitation After Cardiac Surgery:
The Quest for the Ideal Fluid

To the Editor:

First, we would like to thank Curtis and Anwar for their

interest in our article “20% Human Albumin Solution Fluid

Bolus Administration Therapy in Patients After Cardiac Sur-

gery (the HAS FLAIR Study).”1 In their letter to the editor,

Curtis and Anwar inquire about potential selection bias and

confounders.

With regard to the absence of a consort diagram and con-

cerns over selection bias, we wish to report that in the control

period, there were 94 post-surgical cases; 44 cases were

excluded, as the fluid bolus therapy administered was not ini-

tially crystalloid. In the intervention period, there were 83

post-surgical cases; 33 cases were excluded as fluid bolus ther-

apy therapy comprising of crystalloid fluid or 4% albumin was

administered before the administration of 100 mL of 20%
DOI of original article: http://dx.doi.org/10.1053/j.jvca.2019.06.023.



Letters to the Editor / Journal of Cardiothoracic and Vascular Anesthesia 33 (2019) 3218�3227 3219
albumin. Further description of the exclusion criteria can be

found in the supplemental appendix.1

We agree that the sequential period design increases the

risk of confounding variables.2 In our study the intervention

group received 5 units of packed red blood cells and the

control group 11 units. Blood products other than packed

red blood cells were not recorded as fluid boluses, but their

volume is accounted for in the total volume of fluid in the

first 24 hours and net fluid positive balance at 24 hours

postop (Table 2).1

The open label design increases the risk of other confound-

ing interventions, such as furosemide, being coadministered.

In our study, the intervention was as follows: 20% albumin

was associated with less total dose of furosemide being

administered (albumin: IV n = 2 and 170 mg, orally n = 1 and

40 mg versus crystalloid: IV n = 11 and 590 mg, orally n = 5

and 320 mg).

We agree that our data are only hypothesis generating and

further study including a methodologically rigorous adequately

powered randomized clinical trial is required.
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In Response to Mamo et al. Noninvasive

Ventilation After Thoracoabdominal Aortic

Surgery: Is the Prevention of Postoperative

Pulmonary Complications Rock-solid?

To the Editor:

We read with great interest the article by Mamo et al. pub-

lished in your journal, which compares the use of prophylactic

noninvasive ventilation (NIV) with standard face mask oxygen

therapy in postoperative thoracoabdominal aortic aneurysm

(TAAA) surgical patients.1 We consider the results and con-

clusions exciting from a practical perspective. However, some

data should be considered for an adequate extrapolation and

acceptance of the results.

The authors did not mention the mode (CPAP/BIPAP), pres-

sures, and other settings of the NIV group used. The fraction of

inspired oxygen in both groups also needs a mention, as high

fraction can cause atelectasis and low fraction can lead to

lower SpO2 and impact the criteria used for therapeutic NIV.

We believe that these are important from the methodologic

point of view.2,3 Moreover, we assume that all patients were

hypoxemic and nonhypercapnic, and we do not know if hyper-

capnia was contemplated in the study. The authors describe

the protocol of 8-hour NIV use for 2 hours; however, we do

not know if it is previously validated and if the authors used

any reference. It will also be essential to know whether it was

applied at night or not.

Although statistically insignificant, 4 out of 21 of the

standard group and 1 out of 19 of the NIV group had

chronic obstructive pulmonary disease (COPD). The

authors also note that one patient in the standard group

required a longer duration of ventilation before extubation

and allocation into the group. As COPD is a well-known

cause of postoperative pulmonary complications (PPCs),4

and long surgery time in COPD patients is another risk fac-

tor for PPCs,5 it will be essential to know their preopera-

tive status and requirement of respiratory therapies such as

oxygen supplementation, CPAP, or other measures taken

for optimization, if any.

While we agree that intention-to-treat analysis used by the

authors is the gold standard, inability to adhere with the proto-

col in 8 out of 19 patients, who actually can be regarded as

crossover participants to the standard group, takes away the

power of the study and raises doubt on the stable trend of out-

come and their interpretation.6 Therefore, we believe that the

beneficial outcome shown may not be rock-solid, and further

research with larger sample sizes and multinational studies

will be required for a better understanding and acceptance of

the result.
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