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Goal-directed Hemodynamic Therapy: 
Neither for Anyone, Neither the Same 
for Everyone

To the Editor:
Gómez-Izquierdo et al. report the results of a randomized, 
methodologically flawless clinical trial to analyze the influ-
ence of goal-directed hemodynamic therapy in the post-
operative ileus within a well-established enhanced recovery 
protocol.1 This strategy eliminates all the confounding 
factors that could alter the results of a single intervention. 
Taking into account that fluid therapy in the control group 
was based on traditional principles, the conclusion about 
the goal-directed hemodynamic therapy obtained from this 
study should be generalizable. Nevertheless, there are certain 
aspects to consider:

There is scientific interest in removing the goal-directed 
hemodynamic therapy from the enhanced recovery proto-
cols and questioning the value of its individual components, 
especially the value of the stroke volume optimization.2 How-
ever, intraoperative fluid management outside clinical trials is 
extremely variable,3 and both an excessively restrictive and an 
excessively liberal approach lead to an increase in postopera-
tive ileus.4 Moreover, observational studies performed within 
enhanced recovery protocols repeatedly showed that inad-
equate fluid therapy was independently associated with post-
operative complications.5,6 Although it has been suggested 
that goal-directed hemodynamic therapy, and especially the 
stroke volume optimization,2 lead to excessive fluid admin-
istration, the systematic review recently published by Mich-
ard et al. confirmed otherwise.7 The same outcome has been 
corroborated by a Gómez-Izquierdo et al. study, in which 
similar amounts of fluids were given on the day of surgery.1 
The administration of vasopressors and inotropics were also 
similar in both groups. Interestingly, these drugs were admin-
istered to both groups without a clinical protocol. Addition-
ally, although the goal-directed hemodynamic therapy group 
had higher cardiac output, stroke volume, and mean arterial 
pressure values throughout the surgery, these were not signifi-
cantly higher compared with the control arm.1 Consequently, 
using an equivalent amount of fluids and vasopressors, both 
groups reached the same hemodynamic goals, which could 
explain the lack of efficacy of the goal-directed hemodynamic 
therapy in this trial, even with a significantly higher weight 
balance gain on the first day in the control group. As in previ-
ous trials,8 it would have been interesting to analyze which 
(risk) patients and which hemodynamic values were associated 
with postoperative complications.

Certain subsets of patients rather than all patients under-
going colorectal surgery with enhanced recovery protocols 
seem to benefit the most from goal-directed hemodynamic 
therapy. Meta-analysis demonstrated the futility of the 
goal-directed hemodynamic therapy in low-risk surgical 
patients.2,9 Gómez-Izquierdo et al. conducted their study in 

to fluid responders as long as they respond should not 
become the iatrogenic syndrome of the decade.”9 Bearing 
this sentiment in mind, and considering these two criteria 
for fluid administration, it is not surprising that the results 
of this trial are negative. Gómez-Izquierdo et al.’s important 
work critically underscores the notion that intraoperative 
fluid administration based solely on fluid responsiveness is 
neither physiologically sound nor should it be expected to 
improve surgical outcomes.
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In Reply:
We would like to thank Bloomstone et al. for their important 
comments on our study.1 We certainly agree with Bloomstone 
et al. that fluid responsiveness should not be confused with 
hypovolemia. Being a fluid responder does not necessarily 
mean requiring additional intravenous fluids. Vice versa, fluid 
responsiveness should be determined before volume expan-
sion, when clinical signs of hypovolemia suggest that patients 
might require additional intravenous fluids. Identifying hypo-
volemic patients might be challenging, however, given that 
standard hemodynamic parameters or biologic markers used 
during surgery may not be specific enough, or may fail to iden-
tify hypovolemic patients in a timely fashion. Furthermore, the 
majority of studies evaluating the effectiveness of goal-directed 
fluid therapy on postoperative outcomes, including ours, 
include protocols that preemptively maximize stroke volume 
by administering bolus of fluids based on dynamic indices or 
on the stroke volume response to a fluid challenge, independent 
of the presence of clinical signs of hypovolemia. As Bloomstone 
et al. also reported in their referenced and important consensus 
statement, stroke volume maximization has been considered 
“the cornerstone of most goal-directed therapy protocols.”2

Although consensus statements and recommendations on 
perioperative fluid therapy (that we fully support) properly 
advocate to first determine whether “the patient requires hemo-
dynamic support or augmentation of cardiovascular function”2 
or to contextualize the presence of fluid responsiveness (i.e., is 
there a problem justifying additional fluid administration?),3 
and second, to establish the presence of fluid responsiveness,2,3 
it must be acknowledged that these recommendations are 
based on studies mainly adopting maximal stroke volume opti-
mization protocols,4–7 rather than protocols based on stroke 
volume optimization when ascertained clinically.

relatively healthy (mainly American Society of Anesthesi-
ologists status II) and young patients, and the incidence of 
postoperative ileus was lower than expected. This subgroup 
of patients probably has a higher risk of volume overload 
than tissue hypoperfusion, so a balanced fluid therapy gen-
erally should be sufficient to achieve outcomes. Recently, 
Tengberg et al. showed a statistically significant reduction 
in postoperative mortality in acute high-risk abdominal 
surgery by implementing enhanced recovery protocols 
with goal-directed hemodynamic therapy, based mainly on 
stroke volume optimization with colloids (15 vs. 22%; P = 
0.005).10 This is consistent with a previous meta-analysis 
that showed a reduction in complications only in high-
risk patients (relative risk 0.57; 95% CI, 0.41 to 0.78; P = 
0.0005).2 In conclusion, future goal-directed hemodynamic 
therapy research should focus specifically on high-risk sur-
gical patients, both within and outside enhanced recovery 
pathways.
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