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easuring clinical performance is an essential com-

ponent of assuring high-quality care. Accessing

large databases to accomplish this is a method-
ology used by many investigators and is a tool becoming
increasingly popular among payers and regulators. In access-
ing large databases, however, one has to be careful to assure
that what is being measured accurately reflects clinical reali-
ties. Put another way, what may be easy to measure in a data-
base may not be a true reflection of clinical performance. In
this issue of Critical Care Medicine, Kramer et al (1) from the
Cerner Corporation (the developers of the popular Acute
Physiology and Chronic Health Evaluation [APACHE] sys-
tem) report a methodology to assess clinical performance in
the management of mechanical ventilation (MV). Although
a laudable goal, I have serious concerns that their measured
parameters may not be a reliable indicator of clinical quality.

In this Cerner study, over 80,000 patients in 48 U.S.
hospitals using the APACHE system are evaluated. In the
first 33,217 patients, a sophisticated model using APACHE
data is used to construct a prediction equation for the dura-
tion of MV. This equation is then validated in a subsequent
cohort of 23,065 patients. The investigators argue that the
results demonstrate that this model, while not very useful in
predicting an individual patient outcome, is a robust tool to
assess performance of ICUs and health systems.

However, the “devil is in the details” and I have serious
concerns about the way the critical endpoint, duration of MV
was quantified. The Cerner investigators defined duration of
MYV as beginning with the institution of MV and ending when
1) MV was not required for 2 hours, 2) transfer to another
facility, or 3) death. Defining duration of MV, however, is
much more complex than that.

First, the 2-hour duration used by the Cerner investi-
gators is shorter than virtually all clinicians would accept
as reflective of permanent ventilator liberation. Indeed,
2 hours is the recommended duration of a spontaneous
breathing trial (SBT) to assess the possibility of ventilator

*See also p. 1042.
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liberation (2). Clinically, patients tolerating (passing) the
SBT are then assessed for the continued need of an artifi-
cial airway and decisions are made to extubate. They are
then generally intensively monitored for the next 24-48
hours to assure clinical stability. With this approach, reintu-
bations and reinstitution of MV still occur and the preva-
lence is reported to be as high as 20-25% of patients (3-6).
Indeed, some have argued that a nominal reintubation rate
(10-15%) assures a desirable balance between liberation
aggressiveness and clinical restraint (6).

Defining liberation is made more complex in the setting of
tracheostomies where patients can experience many hours of
trach collar breathing but still need the MV for part of the day
or night. Finally, the increasing use of noninvasive ventilation
post extubation has further clouded the definitions of ventilator
dependence/liberation. The Cerner 2-hour definition of no MV
would seem a better reflection of time to a successful SBT (in
itself a potential interesting clinical indicator), not a reliable or
accurate reflection of the total duration of MV in many patients.

A second concern is the use of death or transfer as a marker
of the end of the need for MV. This occurred in 16.4% (devel-
opment set) to 20.7% (validation set) of patients. Although
both of these clearly mark the end of the need for MV in
that institution, neither makes any clinical sense as a marker
for successful ventilator management. Although it could
be argued that eliminating these subjects from the analysis
might benefit ICUs with high death rates or rapid transfer
policies (the most challenging patients are eliminated early),
equating them to successfully liberated patients in terms of
MYV duration is counterintuitive.

Taken together, these issues should raise concern that this
proposed model will be a fair tool to judge clinicians, ICUs,
or health systems. Again, although the goals of this analysis
are laudable, the model in its present form seems to be a
fundamentally flawed ruler.
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