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An Ounce of Prevention May Equate to a Pound of Cure

Can Early Detection and Intervention Prevent Adverse Events?

NO matter what the disease process, intervention, or
physical status of a patient, the operating suite and

intensive care unit (ICU) are the safest places in most hospi-
tals. Each of these environments has a high ratio of clinicians
per patient, and these providers have high-density clinical
data that are provided in near real time, because of the ability
to monitor many vital physiologic functions. However, be-
cause patients are getting older, heavier, have more comor-
bidities, and have expectations for no recall and minimal pain
after any procedures, they still have risk of dying or develop-
ing complications. In this issue, Taenzer et al.1 study the
effects of implementing a pulse oximetry patient surveillance
system on a postoperative orthopedic surgical ward as a first
step to introduce a more continual physiologic monitoring to
a traditional hospital floor (i.e., nonmonitored unit). Early
intervention guided by this system reduced the need for pa-
tient rescue interventions, including ICU transfers. These
results could have important implications for hospital wards
throughout the country.

Few monitors that have become major components of
routine practice have undergone rigorous study to prove ef-
fectiveness. Studies of pulse oximetry in more than 20,000
patients did not show differences in outcome when it was
used as a monitor during anesthesia.2 Despite studies like
this, we have used continuous pulse oximetry for every anes-
thetic and monitoring every ICU patient since the late
1980s. Attempts to demonstrate clinical utility of pulse
oximetry in postoperative patients have also been unsuccess-
ful. A 2003 review article of perioperative pulse oximetry
concluded that studies of perioperative monitoring with
pulse oximetry were not able to show an improvement in
various outcomes.3 Because of the lack of scientific evidence
as well as the economic implications, intensive monitoring
on most hospital wards remains the recording of vital signs
every 2 h. Many things can happen to the average postsurgi-
cal patient in a 2-h window; for example, a patient who is
receiving narcotics and who has a high body mass index and
sleep apnea. It has been well documented that these patients
are at significantly higher risk for perioperative complica-
tions.4 The multimillion dollar question remains whether

the introduction of continuous monitoring can improve the
quality of care in traditionally unmonitored settings.

A common economic principal is utilization of technol-
ogy to amplify human capital. In most medical service sec-
tors, personnel costs account for a majority of expense, not
uncommonly greater than two-third the budget of the aver-
age medical center. The safest way to monitor and treat a
patient during the postoperative period would be one-on-
one care, analogous to the operating room, but the cost
would be prohibitive. A recent high-profile death involv-
ing propofol infused in an unmonitored home environ-
ment implies that even individualized care will fail. While
a hospital ward may seem a far cry from a propofol infu-
sion administered in a private home, the monitoring in
each of these situations is more analogous than what hap-
pens in any operating room or ICU. Why should we ex-
pect different outcomes?

An ideal monitor for patients at risk on the hospital floors
has been a hot topic for years. The vital signs ordered every
2 h, 4 h, or each shift is an ineffective way to monitor patients
and prevent adverse outcome, as repeated sentinel events
demonstrate. The literature and each of our own clinical
experiences have examples of physicians on rounds, or nurses
coming in to check patients who have been dead for hours.
So what is the ideal early warning monitor, with the accept-
able rate of false alarms that will allow us to make clinically
relevant improvements in postoperative outcomes? Our un-
derstanding of physiology reveals that oxygen desaturation is
a late sign of a deteriorating clinical situation. Circulation
failure, apnea, or other catastrophic events might imply that
12-lead electrocardiographic, end-tidal carbon dioxide,
breath sound monitoring, or combinations of these with
pulse oximetry could lead us to the promised monitoring
Nirvana. Unfortunately, this level of monitoring for every
postoperative patient is economically impractical with the
currently available technology and may have adverse clinical
implications (immobilization with monitors contributing to
muscle wasting, venous stasis, or pneumonia). Regardless of
what we monitor, we must develop systems for how to pro-
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cess this new information and how to respond to improve
clinical outcomes.

Taenzer et al. show that a system that electronically ana-
lyzes pulse oximetry data of postoperative orthopedic pa-
tients and triggers communication with the patient’s nurse
when predetermined physiologic limits are violated is associ-
ated with significant reduction in rescue events and ICU
admissions. The investigators choose rather a low oxygen
saturation trigger of less than 80%, which could be further
lowered, and a 30-s time delay to decrease the incidence of
false alarms. From the perspective of physicians who work in
the operating suite and ICU, these alarm parameters are dis-
turbing. However, the implications of false alarms have been
well documented. Alarms that are 90% accurate are usually
acted upon, whereas those that are only 10% accurate are
ignored.5 In an ICU setting, alarms are less than 1% accu-
rate.6 When seen from this perspective, the decision of the
investigators to only trigger an alarm when there was little
ambiguity that an intervention was necessary assured re-
sponse on the part of the clinical staff.

The implications of this study are broad. The introduc-
tion of pulse oximetry and other monitors into the postop-
erative environment has not, in the past, been successful. The
importance of the Dartmouth study is introduction of a ru-
dimentary electronic decision support system to a tradition-
ally unmonitored ward and its associated results. We believe
that Taenzer et al. have shown us a glimpse of the future. Not
only will such systems allow us to improve the quality of care
of our patients, but will also be a key to lowering costs. As this
technology improves, as algorithms are refined, and as mul-

timodal analysis is introduced, we will be able to care for
more patients with fewer clinicians. These systems will be
able to filter those patients who require our intervention
from those who do not. Lowering the rate of unnecessary
interventions and complications and increasing the produc-
tivity of clinicians will be the key elements of future medical
care.
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