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We should reflect on extreme variation in our practice
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A bolus of intravenous fluid can be administered to a
patient over a short period of time very easily by any
clinician, and intravenous fluids are abundant and readily
obtained in most hospitals. Clinicians are also motivated
to deliver any treatment they think might help their
patient. This helps to explain how common boluses of
fluid have become: at least 1 in 3 patients in the intensive
care unit (ICU) receive resuscitation fluid every day [1]. If
the fluid bolus is prescribed in order to observe the effect
on cardiovascular performance, or to promptly restore a
perceived deficit, this is called a fluid challenge [2].

The cognitive processes that clinicians use to make
individual treatment decisions for the patient in front of

them are subject to powerful biases [3, 4]. The ability of
clinicians, including those who work in ICU, to accurately
perceive the clinical practice which surrounds them is
poor [5]. Finally, practice guidelines are drafted using
methods that can also be subject to bias [6], and guide-
lines in intensive care medicine have made
recommendations which are inconsistent with the quality
of the primary evidence [7, 8]. If our clinical decision-
making process in this area appears tangled, what does the
path to progress look like?

In an article recently published in Intensive Care
Medicine, Cecconi and coworkers provide welcome large-
scale observational data on the epidemiology of fluid
challenges in the ICU. The FENICE study [9] summarises
data from 2213 patients who received a fluid challenge
during a 1-week period in 2013; 311 centres in 46
countries are represented, predominantly from Europe. A
typical fluid challenge comprised 500 ml of crystalloid,
administered over an approximate half-hour period.
Hypotension (59 % of fluid challenges) and oliguria
(18 %) were the most common indications. Perhaps the
most interesting finding was that responsiveness to a fluid
challenge was predicted using central venous pressure
(CVP) alone, or no haemodynamic variable at all in 1517
(68.5 %) patients. Finally, the administration of subse-
quent fluid challenges appeared to have no association
with the perceived response to the first bolus of fluid.

We congratulate the authors for their assembly of a
global data collection network, as well as the many others
involved in the successful completion of this major pro-
ject. This study is an objective, comprehensive and
authoritative summary of actual fluid challenge practice.
There is a great need for this type of clinical science in
intensive care medicine. We do not lack sound physio-
logic rationales, small studies or opinions. Data such as
these provide a solid foundation for evaluating if, when
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and how fluid challenges improve ICU survival or func-
tional performance after ICU discharge.

FENICE is also significant because it argues persua-
sively against anyone who perceives that fluid challenges
are applied consistently by themselves or by their col-
leagues. When the fluid challenge landscape is viewed
like this from above, it is difficult to discern much pattern
to our choices and actions. It appears to us that the most
easily observed clinical variables (blood pressure, urine
output) exert a dominant effect on clinician behaviour.
The most frequently used invasive monitors (arterial
lines, central venous catheters) guide most of our deci-
sions. This occurs in spite of the poor performance of
simple variables such as CVP [10] and the abundance of
physiological arguments in favour of more advanced
monitoring. FENICE makes it clear that we are only now
just arriving at a good understanding of the epidemiology
of fluid challenges in the ICU. Do the results of FENICE
mean that too few patients are managed using advanced
monitoring, or that we might as well be pragmatic and
stop using advanced monitoring? The truth is we do not
know, because we also lack any evidence which demon-
strates that either approach is superior in terms of
delivering longer-term, patient-centred benefits.

What we know is that this evidence is difficult (but not
impossible) to collect in the intensive care environment.
We cannot generalise evidence obtained from the oper-
ating theatre environment [11], where advanced monitors
and therapeutic goals are used by individual anaesthetists
to manage a brief patient episode. Evidence in intensive
care medicine is trending away complicated and

algorithm-based management of resuscitation, at least in
the case of sepsis [12–14]. In the ICU, care is delivered
over extended periods of time by large teams of people.
Senior medical staff are only one of many decision
makers regarding fluid exposure.

Does it really matter if fluid challenges are adminis-
tered to patients using a panoply of indications, triggers,
clinical assessments and monitoring devices? Variation is
not inherently harmful, but in healthcare it deserves our
attention and may be something from which we can all
learn [15]. The liberal and ongoing use of fluid challenges
can lead to positive fluid balance, which has been asso-
ciated with harm in common ICU patient populations
such as sepsis [16] and renal failure [17]. We know that
minimising fluid exposure is associated with benefit in
patients with lung injury [18] and abdominal surgery [19].
It seems very unlikely that this variability has anything to
do with patient preference. If the truth is that there are no
clinically significant differences in outcome within the
broad range of typical ICU fluid practice, we still have a
shared responsibility to conserve health resources and to
apply them maximally only in patients we know will
benefit. By facing up to the implications of FENICE, and
looking forward to bigger and better intervention studies,
we can discover if the way we use fluid challenges every
day really matters.
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