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Abstract

Heavy sedation in the ICU is associated with coma,
delirium, and prolonged stays, but links between
sedatives and non-brain organ failure have rarely been
described. In a post hoc analysis, Strem and colleagues
explored associations between sedation and acute
kidney injury among ICU patients randomly assigned
to one of two sedation strategies. The 'no sedation’
protocol was associated with less kidney injury, but
methodologic limitations preclude firm conclusions
regarding mechanisms underlying this association. This
hypothesis-generating study warns that sedation may
harm organs other than the brain during critical iliness,
a possibility that warrants careful study in the future.

ICU patients are often sedated to prevent pain and
anxiety and to facilitate care. Heavy sedation, however, is
associated with adverse effects, including prolonged
mechanical ventilation, ICU and hospital stays, and
increased mortality [1-5]. Nevertheless, deep sedation is
frequently used [6], exposing patients to potential short-
and long-term complications, such as ICU delirium [7]
and subsequent long-term cognitive impairment [8].
Although studies of ICU sedation have focused
primarily on brain-related outcomes, other organ systems
may be affected. Acute kidney injury (AKI) is common in
the ICU and is associated with increased length of stay
and in-hospital mortality [9]. In this issue of Critical
Care, Strem and colleagues [1] describe a post hoc
analysis of renal outcome data among 103 mechanically
ventilated ICU patients enrolled in the authors’
previously published trial of ‘no sedation’ versus a
continuous sedation strategy [5]. The authors hypothe-
sized that sedation-induced hypotension would result in
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more vasopressor use, fluid administration, and AKI
among patients in the control group compared with
those receiving ‘no sedation’

Patients in the ‘no sedation’ group were managed with
morphine as needed for pain and, if necessary, short
courses (<6 hours) of sedation with propofol; patients in
the control group received continuous propofol infusions
with daily interruption. Outcomes included mean arterial
pressure, use of vasopressor/inotropic drugs, fluid balance,
urine output, and serum creatinine, the latter two being
used to classify AKI using the RIFLE (risk, injury, failure,
loss, and end-stage renal failure) criteria [10].

No difference between groups was observed in mean
arterial pressure or amount of vasopressors required, but
patients in the ‘no sedation’ group had greater average
urine output during the 14-day period of analysis (1.15
versus 0.88 mL/kg per hour), and this translated to a
lower prevalence of AKI (51% versus 76%). The authors
thus conclude that the ‘no sedation’ strategy results in
less AKI than standard ICU sedation approaches.

Important limitations make it difficult for Strom and
colleagues to conclusively prove that sedation impairs
kidney function: eligibility criteria were altered,
potentially invalidating the randomization scheme;
imbalances in baseline risk factors for AKI may have
confounded results; and no adjustments were made for
baseline kidney function. Nevertheless, this work
provides us with early evidence suggesting that sedation
may injure organs other than the brain. The mechanism
underlying the association between sedation and renal
impairment, however, remains unclear. The control group
did not have more hypotension, fluid administration, or
vasopressor use than the ‘no sedation’ group, findings
that would have supported the authors’ hypothesis that
sedation-induced hypotension leads to worse renal
perfusion. Because this small study relied on summary
measures rather than taking advantage of repeated
measures, statistical power to detect differences in hemo-
dynamic outcomes may have been low. Alternatively,
other mechanisms might play a role.

Patients managed with the ‘no sedation’ protocol, for
example, spent less time on mechanical ventilation, and
this could explain observed changes in urine output.
Mechanical ventilation has been linked to poor renal
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function in both animal and human studies and is
hypothesized to occur via several mechanisms: (a) posi-
tive intrathoracic pressure redistributes intrarenal blood
flow and reduces cardiac output, causing decreased renal
perfusion; (b) neurohormonal changes, including increased
sympathetic outflow, release of antidiuretic hormone,
and decreases in atrial natriuretic peptide, cause fluid
retention and oliguria; and (c) inflammatory mediator
release in response to lung injury directly injures the
kidney [11,12]. An analysis examining the timing of AKI
relative to time on the ventilator — both time-dependent
variables [13] — may have yielded results supporting
these possible mechanisms. Large prospective cohort
studies measuring circulating inflammatory and neuro-
hormonal markers could elucidate the roles of these
potential mechanisms in the development of AKI during
critical illness.

In summary, Strem and colleagues provide an impor-
tant hypothesis-generating study highlighting potential
systemic effects of sedatives in the ICU and raising
important questions about sedative use and organ failure.
What mechanisms explain the increase in AKI associated
with sedative exposure? What are the long-term conse-
quences of sedation-associated AKI in the ICU? Are
other organ systems at risk of sedative-associated injury?
This study adds to the now-large body of literature
warning that clinicians should be mindful of the benefits
versus the harms of sedation in the ICU. More studies of
optimal sedative regimens in the ICU, examining prefer-
red agents and long-term outcomes, are needed.
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