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Background

The administration of colloids, and hydroxyehtyl starch

(HES) in particular, in critically ill patients has been

questioned by several studies, with different conclusions

regarding outcomes and kidney injury. Older HES solu-

tions have been shown to correlate significantly with acute

kidney injury [1], but the question remains open for newer,

lower molecular weight and lower MS preparations

(tetrastarches). Recently, a Scandinavian trial has reported

that 6 % HES 130/0.42 significantly increased mortality in

patients with severe sepsis and septic shock [2]. To further

assess safety and efficacy of HES solutions, the CHEST

investigators have conducted a large-scale trial comparing

6 % HES 130/0.40 (Voluven) to normal saline in ICU

patients.

Summary

Myburgh et al. conducted a prospective, multicentre,

blinded, randomized, controlled trial on ICU patients

requiring fluid resuscitation therapy at any time and for any

reason during their ICU stay.

Enrolled patients were randomly assigned to receive

0.9 % saline (saline group) or 6 % HES 130/0.4 (HES

group) during the ICU stay.

Fluid resuscitation therapy was defined as the adminis-

tration of a bolus of IV fluid over and above that required

for maintenance and replacement fluids and the need for its

administration was determined by the treating physician

but had to be supported by at least one suggestive clinical

sign. Exclusion criteria were the presence of any contra-

indication to either saline or HES (known allergy to HES,

intracranial hemorrhage, renal impairment, severe hype-

natremia/hyperchloremia, women of childbearing age or

breastfeeding, previous heart or liver transplantation sur-

gery, patients admitted for burns), imminent death or

unadvisable aggressive treatment.

The primary endpoint was all-cause mortality in the

enrolled population at 90 days. The study was designed to

detect a difference in mortality of at least 3.5 % with a

power of 90 % assuming a mortality rate of 26 %. The

primary outcome was also examined in six pre-specified

subgroup pairs (presence of AKI at baseline, diagnosis of

sepsis on admittance, presence of trauma, APACHE score

[ or \25, receipt of HES before randomization) to detect

possible influence of the study fluid in certain specific

conditions as previous studies have suggested [5, 6].

Secondary outcomes were incidence of acute kidney

injury assessed through RIFLE criteria, use of renal-

replacement therapy (RRT), new organ failure assessed

through a SOFA score of 3 or more for any system, duration of

mechanical ventilation and RRT, cause-specific mortality.

The results did not show a significant difference in any

of the analyses conducted with the exception of a higher

rate of renal replacement therapy in patients treated with

HES vs saline (7 vs 5.8 %, p = 0.04).

Strengths of the study

• A large population of patients was enrolled;

• it addresses a topic that is presently debated and is

relevant both to patient outcome and to cost

management;
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• the study was well designed, the study protocol and

statistical analysis plan were published before the end

of the study[3, 4], subgroups were pre-specified and

post hoc analyses were stated and motivated;

• the study was modeled after SAFE trial (making it

easier to merge the two studies for future meta-

analyses).

Weaknesses of the study

• As the authors themselves state in the article, mortality

rates (17–18 %) were lower than expected: this might

mean that the inclusion criteria used did not select the

expected population for the study.

Question marks

• Mortality rate was low especially if compared to other

studies recruiting patients in the ICU, where higher

mortality rates are reported [5, 6]. Patients also had a

quite high PVC at baseline on average and required

relatively small quantities of the study fluid for fluid

resuscitation therapy (about 1L on the first day): this

might mean that the population enrolled was less crit-

ically ill than the ‘‘standard’’ ICU patients and might

affect the external validity of the study;

• it would be interesting to know the characteristics of the

patients at the beginning of renal replacement therapy

for the two groups to assess if the HES group was in

any way different from the other, since the need for

renal replacement therapy, although blind, was left to

clinical judgment.

Clinical bottom line

HES does not appear to be superior to saline in both safety

and efficacy outcomes and might actually be worse for the

renal outcome: physicians should continue using crystal-

loids as default resuscitation fluids unless otherwise sug-

gested by the clinical judgment in selected cases.
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