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No headlines, just headway

Without a doubt, it is always a joy to read a paper
that confirms one’s own bias or experience. The paper
by Roberts et al. (1) not only falls into this category but
surpasses our prior publication (2) in important ways.
I don’t know what stimulated the Winnipeg group, but
I would like to relate what prompted our investiga-
tions.

In 1983, we were intrigued by an ultrasonic device
that measured hourly urinary output. Our hospital,
already under severe financial restraints, required
that new technology be supported by cost-related data.
The principal concern was that the calibrated urine
collection device was much more expensive than the
urine meters with a small graduated container in-
cluded for hourly collections. I had noted that Foley
catheter kits usually had a large drainage bag at-
tached. If hourly urinary output measurements were
necessary in the operating room or intensive care unit
(ICU), this drainage bag was discarded and the urine
meter was substituted. After discharge from the ICU,
this device was discarded because nurses in routine
care areas seem to prefer the large drainage bag.
Therefore, we wished to see if this observation, that
three separate collection bags were used during the
period of catheterization, was true and if the costs of
these three together were more than the single device
that could be used in all three locales (it is placed in the
ultrasonic measurement device when hourly outputs
are desired). It seemed simple enough to request the
itemized bills for 50 consecutive patients admitted to
our ICU and then to count up the number of urine
collection devices charged to each patient. Paren-
thetically, this hypothesis proved to be true and we
used this “study” as an example of how high tech-
nology and high cost need not be synonymous and that
a high-tech device might actually ease the nurses’
work, simplify data collection, and save money (3).

When the 50 bills were delivered to our office, we
thought there had been some mistake, because there
was a stack of computer printouts nearly 3 feet tall. We
wondered what could possibly fill so much paper. The
answer became obvious as soon as we started perusing
the bills. Page after page of printouts were charges for
laboratory tests. It didn’t take very long to discern that
the dates of the charges coincided with the dates that
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the patient spent in the ICU. After completing our
tabulations of the urinary collection devices, we se-
lected about 25 of the most common laboratory tests
and counted the frequency in each patient’s bill.
Parenthetically, again, when I say we, the majority of
this intense manual effort was performed by my
research associate, Judith A. Hudson-Civetta. We
were astounded to learn that the daily practices in our
unit had resulted in an average of 23 tests per patient
perday. We could not help but believe that some control
was possible, and together with the nursing staff,
respiratory therapists, fellows, and attending physi-
cians, we analyzed our behavior and developed ten
control measures. It took some time to implement
and refine them, and particularly to reinforce our
belief that they should be followed. Implementation
of new measures is particularly difficult in ICUs in
teaching hospitals, where much of the ordering is
done by residents and students who have such short
rotations that there is a constant change in the
personnel involved. However, we were able to docu-
ment a 42% decrease in overall testing associated
with a 53% decrease in ICU laboratory charges 6
months after the interventions had been introduced.
In the discussion portion of our article (2) we stated,
“We wonder if similar practices exist in other busy
intensive care units where their particular habits,
traditions, and bedside practices, result in many
laboratory determinations.”

Seven years later when I received the current manu-
script (1), I was pleased to find that the same recogni-
tion and approach evolved independently in a different
medical system and yet had the same results. In their
words, “We hypothesized that a cost-effective, practical
management approach could be employed in adult
medical and surgical ICUs to reduce the frequency of
diagnostic laboratory testing in a sustainable manner,
and that this would result in cost savings.” As I men-
tioned at the beginning of this editorial, their study
goes far beyond ours in important ways. They used
computer-based information systems, created monthly
reports, and continued to monitor for 2 yrs after the
interventions had been introduced. This approach is
particularly important since many previous studies
have shown that reductions in utilization can occur
during the period of scrutiny, but, unfortunately, fre-
quencies returned to prior levels as soon as administra-
tive attention was removed. The authors also incorpo-
rated data concerning severity of illness, duration of
stay, mortality rate, drug costs, and therapeutic
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interventions to document that these interventions
were both safe and effective.

Of particular interest to me was the type of interven-
tions that they introduced. They discovered that ward
clerks checked off osmolalities each time electrolytes
were ordered, so they changed the form to exclude
osmolality. Differential white blood cell counts were
done far too frequently in their institution as in ours, so
they ignored orders if the white blood cell counts were
normal. Like most ICUs, potassium and glucose deter-
minations are done frequently. Insulin and potassium
infusions are probably the most common bedside activ-
ities, which of course means that one must repeat the
potassium/glucose determinations to see what effect
the prior intervention has had. They substituted a
glucometer and specific policies to decrease the unreg-
ulated activitiesthat resulted in glucose and potassium
testing. They found that chest radiographs and electro-
cardiograms were performed without clear indications.
We discovered that, somehow in the distant past, our
standing orders stated that an electrocardiogram should
be performed on admission—another order without
clear indications. In fact, we finally decided to elimi-
nate standing orders for laboratory testing to encour-
age individualized physician-processed ordering. One
of my favorite sayings became: “Thinking, not screen-
ing, detectsrare abnormalities.” Finally, they attacked
blood gases, frequently identified (4) as the most com-
mon ICU laboratory test. They then developed a de-
tailed algorithm, because they noted that arterial and
mixed venous blood gas samples were routinely sent,
even in stable patients. In fact, when we tried to
identify exactly why most of our blood samples for blood
gases were sent, it was impossible to do so. Our phrase
to describe that phenomenon was, “blood leaked down
to the laboratory,” i.e., no one acknowledged sending
the sample. We did recognize that just before report,
whether morning physician rounds, or change of nurs-
ing shifts, blood samples were sent for determination of
blood gases on seemingly every patient so that one
would have “hot new data” to include in the report. We
also realized, after initially controlling utilization
through seven of the ten ways that we introduced,
that both pulse oximetry and mixed venous oximetry
could be used to substitute for almost all the individual
blood gas determinations (5), and reduced usage even
further.

Each aspect of the commitment required that is
described by the Winnipeg group is important. That
they have devised a management approach based on a
computer database should serve as an example to all of
us. The time-consuming manual process we used pro-
vided us with a stimulus to intervene but was only used
in a few patients in two time periods. Today, many
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ICUs have patient data management systems or at
least microprocessor-based information systems. I again
exhort the Society of Critical Care Medicine member-
ship (6)tolead in this area: look around and you too will
be astonished at what you will find. I also exhort the
major monitoring companies and individual program-
mers to design either modules for existing systems or to
write software for the IBM and Macintosh worlds to
capture laboratory frequency data.

What of the impact? If Roberts et al. could achieve
cost savings of $150,000 Canadian dollars per year, and
there are 8,000 ICUs in the United States alone, then
one may wildly extrapolate to $1.2 billion of easily
obtained cost savings. I still believe as they do that their
unit was not particularly inefficient and that these
opportunities exist everywhere. Stern and Epstein (7),
in my estimation, identified these opportunities as
“Physician practice style:” how tests are generated, the
reasons cited for initiating testing, the validity of the
reasons, and the factors responsible for repetitive test-
ing. Butitis morethan mere cost savings. We all should
be encouraged to decrease testing because of Robin’s
description of the four types of harm (8) that occur as a
result of unnecessary measurements. They all would
be diminished by the elimination of unnecessary test-
ing: a) technical errors that are reported as erroneous
laboratory results, which then lead to incorrect deci-
sions;b)iatrodemics, interpretive errors that are based
on correct information but which lead to incorrect
decisions; c) injuries to patients from invasive proce-
dures elected because of interpretive errors; and prob-
ably the most important, d)informational overload that
prevents proper prioritization. Thus, diminished labo-
ratory testing can have salutary effects. Physicians
and nurses canreturn to assessment, decision-making,
and spend more time with patients and families.

Finally, let us consider Fuch’s often quoted request
to physicians (9), “Consider the possibility of contribut-
ing more by doing less.” In order to contribute more, we
need to achieve a greater understanding of the bedside
process of care that leads to the generation of all this
unnecessary testing. Only after this individualized
effort, unit by unit, can “doing less” be achieved and
validated. We can learn to distinguish the necessary
and costly elements from utilization and overload, to
simplify bedside care, to have time for caring func-
tions—and we can still save money. The headlines
today are reserved for macro changes in the environ-
ment of medical costs. Continuous quality improve-
ment, managed competition, and many other phrases
grab the headlines. Roberts and his colleagues, in my
opinion, have made an extraordinarily important con-
tribution because, while the experts opine, money is
wasted in dribs and drabs at the bedside. Once again,
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“an information-based multidisciplinary management
team can produce marked and sustained reductions in
unnecessary testing in a cost-effective manner” (1). Let
the Society of Critical Care Medicine follow this advice,
make a real contribution to cost savings, and gain
attention as an authoritative source of information
concerning health costs in critical care.
Joseph M. Civetta, MD
University of Miami
School of Medicine
Miami, FL
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Selective digestive decontamination in critically ill

patients

Nosocomial infections contribute to the morbidity
and mortality of hospitalized patients (1). Bladder
drainage devices, endotracheal tubes, and intravascu-
lar catheters all increase the likelihood of colonization
and subsequent infection of patients. Colonization of
the oropharnyx and tracheobronchial tree with Gram-
negative aerobic bacilli occurs rapidly in both intu-
bated and unintubated critically ill patients (2-5),
although colonization with Staphylococcal species, en-
terococci, and yeast have become more common. Since
both endotoxin absorption from the gastrointestinal
tract and bacterial translocation may be responsible for
the development of the multiple organ dysfunction
syndrome (6-8), therapy directed at reducing the num-
ber of aerobic Gram-negative bacilli is intellectually
appealing.

Potential beneficial effects of selective digestive de-
contamination in critically ill patients could include:
decreased colonization by potential pathogens, de-
creased frequency of infections, decreased frequency of
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multiple organ dysfunction syndrome, decreased over-
all antibiotic costs, reduced length of stay, and reduced
mortality rates. Potential disadvantages of selective
digestive decontaminationinclude: drugtoxicity, emer-
gence of resistance organisms, increased antibiotic
cost, and an unanticipated deleterious effect on patient
survival. Furthermore, certain subsets of critically ill
patients (e.g., trauma, burn, neutropenic, postopera-
tive) may not equally benefit from selective digestive
decontamination. Before discussing clinically relevant
outcomes, it is important to understand the possible
limitations of the more than 20 studies using selective
digestive decontamination.

Last year, Critical Care Medicine published a com-
prehensive review (9) of selective digestive decontam-
ination studies through the end of 1990, accompanied
by an editorial on the subject (10). Most studies have
used an orally administered antifungal agent (ampho-
tericin B or nystatin) combined with two orally ad-
ministered, nonabsorbable antibiotics. Pharmacy cost
for treatment with 1 g/day of amphotericin is $320.00/
day compared with one million units/day of nystatin for
$0.96/day. Controlled trials directly comparing these
two agents have notbeen performed. The most common
antibiotic combination, and the one used in the initial
study of selective digestive decontamination in trauma
patients (11), is tobramycin and polymyxin E. Recent
studies have used norfloxacin alone (12) or substituted
neomycin for tobramycin (13). The clinical significance



