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Q u e s t i o n
In patients who are mechanically ventilated
in the intensive care unit (ICU), which
sedatives are best for providing the optimal
level of sedation (sedation quality) and
reducing the time to extubation and length
of ICU stay?

D a t a  s o u r c e s
Studies were identified by searching MED-
LINE, EMBASE/Excerpta Medica, and the
Cochrane Library (1980 to June 1998);
reviewing bibliographies of relevant articles;
contacting authors and 18 pharmaceutical
companies; and searching personal files. 

S t u d y  s e l e c t i o n
Studies were selected if they were random-
ized controlled trials (RCTs) that compared
≥ 2 sedative drugs in adults who were
mechanically ventilated and required seda-
tion and that reported data for sedation
quality, time to extubation, or length of
stay. Exclusion criteria were publication in
abstract form and withdrawal of life support.

D a t a  e x t r a c t i o n
The quality of study methods was assessed
by using 8 criteria. Data were extracted in
duplicate on follow-up, blinding, use of in-
tention-to-treat analysis, baseline data, inter-
ventions, dosing schedules, and outcomes.
Disagreements were resolved by consensus. 

M a i n  r e s u l t s
32 RCTs met the selection criteria. Studies
were too heterogeneous to allow statistical
pooling. 

Short-term (≤ 24 h) sedation: In cardiac
patients, pethidine (meperidine) and alfen-
tanil led to similar sedation quality and time
to extubation in 1 RCT. Propofol was better
than midazolam for improving sedation
quality in 2 of 7 RCTs and for shortening
the time to extubation in 5 of 8 RCTs. Pro-
pofol shortened the duration of ventilation
in 1 of 7 RCTs. Length of ICU stay was sim-
ilar in the propofol and midazolam groups
in 2 RCTs. In surgical patients or patients in
the ICU, propofol was better than midazo-
lam for improving sedation quality in 3 of 6
RCTs and for shortening the time to extu-
bation in 3 of 3 RCTs. Midazolam and
lorazepam did not differ for sedation quality
in 1 RCT. Isoflurane was better than mida-
zolam for improving sedation quality and
shortening time to extubation in 1 RCT.
Propofol and lytic solution (pethidine,
promethazine, and dihydroergotamine) had
a similar sedation quality, but propofol led
to a shorter time to extubation. 

Longer-term (> 24 h) sedation: In surgical
patients or patients in the ICU, propofol
and midazolam had a similar sedation
quality in 3 of 6 RCTs. Sedation quality was
better in the midazolam group in 1 RCT

and in the propofol group in 2 RCTs. Time
to extubation was shorter in the propofol
group than in the midazolam group in 3 of
4 RCTs. Length of stay in the ICU was
similar for the propofol and midazolam
groups in 1 RCT. Midazolam and lora-
zepam had a similar sedation quality in
1 RCT. Time to extubation was shorter
with isoflurane than with midazolam, but
sedation quality and length of ICU stay
were similar between groups (1 RCT).
Alfentanil and propofol led to better seda-
tion quality, shorter time to extubation, and
shorter length of ICU stay than did mor-
phine plus midazolam (1 RCT).

C o n c l u s i o n
In patients who are mechanically ventilated
in the intensive care unit (ICU), propofol is
at least as effective as midazolam for seda-
tion quality and shortens the time to extu-
bation. Insufficient data exist to evaluate the
effect on length of ICU stay.
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C o m m e n t a r y
Most ICU patients need pharmacologic assistance at some point to
alleviate anxiety and pain, induce sleep, or manage the agitation of
delirium (1). In 1995, the Society of Critical Care Medicine devel-
oped practice guidelines for sedation of ICU patients (2). Most of the
guidelines were based on expert critical care opinion because RCTs on
sedation in the ICU were few. Unfortunately, these problems persist.
The key areas that make comparisons difficult are the heterogeneity
of ICU populations, variation in drug regimens, disparity in rescue
medications, and various sedation evaluation scales and evaluators.

After an extensive search of the literature between 1980 and 1998,
Ostermann and colleagues were able to find only 49 RCTs on ICU
sedation, and 17 were excluded because of failure to meet inclusion
criteria. The authors noted that the studies were too clinically hetero-
geneous to permit statistical pooling. Therefore, the review’s findings
were often based on comparisons between 2 or 3 studies only. The
authors’ conclusions were neither new nor unexpected: Midazolam
and propofol and lorazepam and midazolam were similarly effective
in providing desired levels of sedation.

Despite the authors’ attempts to shed more light on sedation in
the ICU, too few well-done RCTs exist to determine the best ICU
sedative regimens for any given situation. In the future, more
emphasis must be placed on developing a standardized evaluation
tool, defining patient populations better, and incorporating assess-
ment of such outcome measures as cost expenditures and post-ICU
satisfaction. This process will be difficult, but it is the only way that
intensivists can obtain the evidence they need to provide optimal
cost-effective sedation.
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