
Intensive Insulin Therapy Reduces
Morbidity and Mortality in Critically

Ill Surgical Patients
A B S T R A C T  &  C O M M E N T A R Y  

This study was conducted to test the hypothesis that
hyperglycemia or relative insulin deficiency (or both) predis-

poses to complications during critical illness. At ICU admission,
1548 consecutive patients who required mechanical ventilation and
admission to a surgical ICU were randomly assigned to receive
either conventional or intensive insulin therapy. In the intensive
therapy group, a continuous infusion of insulin was started when
the blood glucose level exceeded 110 mg/dL and then adjusted to
maintain normoglycemia (80-100 mg/dL). In the conventional
group, a continuous infusion of insulin was not started until the
blood glucose level exceeded 215 mg/dL and then adjusted to
maintain the value between 180 and 200 mg/dL. At ICU discharge,
a conventional approach was adopted for both groups (blood glu-
cose 180-200 mg/dL). 

At study entry, 75% of the subjects had a blood glucose level at
the upper limit of normal after an overnight fast (> 110 mg/dL), but
only 12% had a level in the nonfasting diabetic range (> 200
mg/dL). A minority (13%) had a history of diabetes and 5% were
receiving insulin. In the intensive-treatment group, almost all sub-
jects received insulin compared to 39% in the conventional group.
As anticipated, the mean morning blood glucose level was lower
(103 ± 19 mg/dL) in the intensive insulin group compared to the
conventional group (153 ± 33 mg/dL). 

The study was prematurely terminated when interim analysis
indicated conventional treatment was inferior. During the study,
4.6% of patients randomized to intensive treatment died compared
to 8.0% in the conventional group (P < 0.04). The reduction in mor-
tality occurred exclusively in patients who remained in the ICU for
> 5 days (10.6% intensive insulin vs 20.2% conventional; P =
0.005). Patients randomized to intensive-insulin therapy also
reduced overall in-hospital mortality by 34%, septicemia by 46%,
acute renal failure requiring dialysis or hemofiltration by 41%, the
median number of red-cell transfusions by 50%, and critical illness
polyneuropathy by 44%. Those cases of critical care neuropathy
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that developed resolved more rapidly in the intensive
insulin group. In both groups, there was a positive linear
correlation between the risk of polyneuropathy and the
mean blood glucose level. Further, markers of inflam-
mation (C-reactive protein level, white-cell count, body
temperature) were less often abnormal (P < 0.02) in the
intensive insulin group. (Van den Berghe G, et al.
Intensive insulin therapy in the surgical intensive care
unit. N Engl J Med. 2001;345[19]:1359-1367.)

■ COMMENT BY LESLIE A. HOFFMAN, RN, PhD
The major finding of this study was the striking

decrease in mortality and morbidity in patients random-
ized to receive strict glycemic control (blood glucose ≤
110 mg/dL). Van den Berghe and colleagues hypothe-
size that effectiveness of this therapy resulted from its
ability to decrease the risk of infection and associated
complications. Markers of inflammation were less fre-
quently abnormal in patients randomized to strict
glycemic control. When antibiotics were indicated, they
were used for a shorter interval. The greatest reduction

in mortality involved deaths due to multiple organ fail-
ure with a proven septic focus. Both groups had a simi-
lar number of patients who remained in the ICU > 5
days (P = 0.1), and the reduction in mortality occurred
exclusively in this long-stay cohort. Longer ICU stays
are known to increase risk of nosocomial infection, and
hyperglycemia would logically increase this risk. 

Findings of this study suggest that critically ill
patients may gain substantial benefit from metabolic
therapy designed to normalize blood glucose levels.
Hyperglycemia has known deleterious effects on
macrophage and neutrophil function. Sepsis and related
syndromes are the chief cause of multiple-organ failure
and death in critically ill patients. Some benefits are less
easily explained, eg, fewer transfusions and the lower
incidence of acute renal failure and critical-illness
polyneuropathy but could result from a quicker recov-
ery with fewer complications. 

The study was carefully designed and there was no
evidence of confounding factors. Subjects were enrolled
consecutively at admission to the ICU. Of those eligi-
ble, only 14 were excluded, 5 because they were
enrolled in another trial and 9 because they had a do-
not-resuscitate order. Group assignments were made
with sealed envelopes, balanced by permuted blocks,
and stratified according to the type of critical illness.
The groups were similar at entry in regard to demo-
graphic variables, including presence of renal failure,
preexisting diabetes, hyperglycemia, severity of illness
(APACHE II), and intervention needs (TISS). There
were no between group differences in nonprotein calo-
rie (P = 0.2) or nitrogen (P = 0.3) intake. Insulin doses
were adjusted according to a strict algorithm by a team
of ICU nurses, assisted by a physician not involved in
care of the patients. Strict glycemic control appears to
be a preventive approach that merits consideration for
use in critically ill patients.

■ COMMENT BY DAVID J. PIERSON, MD
Publication of this study took my colleagues and me

by surprise, and the paper has generated a great deal of
discussion. Although the rationale for tight glycemic
control is clear, the strategy of routinely and aggressive-
ly managing all ICU patients to prevent hyperglycemia
is something new for most clinicians. This was a well-
done study. In-depth examination of Van den Berghe et
al’s methods, data reporting, and interpretation fails to
reveal major defects, and I think we must take it seri-
ously. By show of hands at the journal club at which
this paper was discussed, the majority of my faculty
colleagues and our fellows indicated that they would
modify their ICU practice as a result of its findings.
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This is remarkable for a group that is usually skeptical
and tends not to jump at the latest “breakthrough”
reported in the critical care literature.

Some caution is warranted if insulin drips are to be
instituted across the board in ICU patients if their blood
glucose levels exceed the modest threshold used in this
study. Van den Berghe et al took care to monitor their
patients’glucose levels carefully and to prevent episodes
of serious hypoglycemia. If the same care is not used in
everyday practice, morbidity and even mortality could
actually be increased if severe and prolonged hypo-
glycemia were to be induced, despite any beneficial
effects of higher insulin levels on inflammation and
infection. 

It would be reassuring if other groups confirmed
these results, something that ought not be too difficult if
the benefits of tight glucose control are as substantial as
suggested by this study. Assessment of the frequency
and severity of hypoglycemia when this regimen is used
should be carried out as well.   ❖

Does Oxygen Increase CO2
Retention in Hypercapnic
COPD Patients?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Traditional teaching related to the use of
oxygen therapy for hypercapnic patients with COPD
may be incorrect.

Source: Gomersall CD, et al. Oxygen therapy for
hypercapnic patients with chronic obstructive pul-
monary disease and acute respiratory failure: A ran-
domized, controlled pilot study. Crit Care Med. 2002;
30:113-116.

The objective of this study was to investigate
the effect of oxygen therapy on outcome and on

symptomatic hypercapnia. Patients admitted with a clin-
ical diagnosis of an acute exacerbation of COPD, a
PaO

2
< 50 mm Hg, and PaCO

2
> 50 mm Hg while

breathing room air was randomized to receive oxygen
therapy by 1 of 2 protocols. Patients received oxygen
therapy titrated to PaO

2
> 50 mm Hg (low oxygen

group; n = 17) or PaO
2

> 70 mm Hg (high oxygen
group; n = 17). Patients in the low-oxygen group also
received doxapram (an intravenous respiratory stimu-
lant) if they developed a pH < 7.20, whereas those in
the high-oxygen group received doxapram if they devel-

oped symptomatic acidosis. Administration of bron-
chodilators, corticosteroids, and antibiotics was stan-
dardized. Two patients in the low-oxygen tension group
required mechanical ventilation and another one died.
No patients in the high-oxygen group had a poor out-
come (difference not significant). No patient in either
group became comatose or developed an acute cardiac
arrhythmia. 

■ COMMENT BY DEAN R. HESS, PhD, RRT
Traditional teaching for physicians, nurses, and res-

piratory therapists warns of the dangers of oxygen ther-
apy for acutely ill, hypercapnic COPD patients.
Emotional vignettes are espoused in which a patient
with COPD is given oxygen and stops breathing.
Clinicians-in-training thus enter their practice with the
fear of potentially killing the unsuspecting patient with
COPD by oxygen therapy—death by nasal cannula!
Such practice is taught as indefensible. Indeed, I suspect
that, unfortunately, the withholding of oxygen therapy
may have harmed countless patients, thus subjecting
them to unnecessary hypoxemia. I find this in contradic-
tion to the evidence that oxygen therapy prolongs life in
hypoxemic patients with COPD. In fact, oxygen is the
only therapy known to improve survival in stable
patients with COPD. However, it may be inappropriate
to compare the risks and benefits during stable COPD
to those that occur with an acute exacerbation.

The traditional teaching is that the predominant res-
piratory drive in hypercapnic COPD patients is the low
PaO

2
—the so-called “hypoxic drive.” Oxygen therapy

raises the PaO
2

and suppresses the hypoxic drive, thus
lowering the minute ventilation with a subsequent respi-
ratory acidosis. The common impression among clini-
cians is that the drive to breathe is suppressed in
patients with COPD. However, this is not supported by
the evidence, which shows that respiratory drive in
patients with COPD is often increased.1 Airflow
obstruction (asphyxia) and hypercapnia result in an
increased respiratory drive. Moreover, it has been
reported that there is no correlation between changes in
PaCO

2
and changes in respiratory drive (as measured by

mouth occlusion pressure, P
0.1

) when oxygen is admin-
istered to COPD patients.

The PaCO
2

may increase in some patients with
COPD when oxygen is administered. Accordingly, it is
prudent to monitor the oxygen dose administered and
arterial blood gases; pulse oximetry may not be an
appropriate substitute for arterial blood gases in this set-
ting. There are several explanations for an increase in
PaCO

2
that may occur.2-5 Due to the Haldane effect, an

increase in hemoglobin oxygen saturation may off-load



CO
2

from hemoglobin, increasing PaCO
2
. The increase

in PaCO
2

might also be due to changes in
ventilation:perfusion (V/Q) matching in the lungs, an
increase in dead space, and, perhaps in some patients, a
decreased respiratory drive.

The results of this study by Gomersall and associates
suggest that the traditional teaching related to oxygen
therapy for hypercapnic patients with an acute exacer-
bation of chronic obstructive pulmonary disease might
be incorrect. However, a few caveats are important.
First, they did not test the effect of a high PaO

2
, such as

might occur if 100% oxygen is administered. Second,
the study is relatively small (n = 34). Although a large
randomized, controlled study is required to confirm the
results of this study, such may not be forthcoming as a
power analysis suggests that this would require a sam-
ple size of more than 1000 patients.   ❖
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Special Feature
Update on Weaning from
Mechanical Ventilation
By David J. Pierson, MD

What is the best way to tell when a patient
is ready for weaning from mechanical ventila-

tion? How should weaning be carried out in order to
maximize the likelihood of success? What should the
clinician do when the patient fails a trial of weaning?
For many clinicians, the answers to these questions may
be different now, thanks to an exhaustive, federally

funded examination of the world’s weaning literature,
and a new set of evidence-based guidelines developed
as a result of this process. 

Genesis of the New Weaning Guidelines
The new guidelines1 are the culmination of an ambi-

tious undertaking by the US Agency for Healthcare
Research and Quality (AHRQ, formerly the AHCPR),
which sponsored a structured, comprehensive review of
previous studies by the McMaster University Evidence-
Based Practice Center and the American College of Chest
Physicians Expert Panel on Weaning from Mechanical
Ventilation. The final document resulting from this
review2 was peer reviewed by a top-level multidisciplinary
international group of experts in the area of weaning, and
was then used as the basis for guideline development in
collaboration with the American Association for
Respiratory Care and the American College of Critical
Care Medicine. Published in a supplement to Chest,3 the
guidelines are accompanied by a series of evidence-based
systematic reviews by members of the Expert Panel and
others on the various aspects of weaning. The guidelines
themselves have also been published in Respiratory
Care.4 In providing and elaborating on 12 specific recom-
mendations, the guidelines also emphasize the quality of
the evidence upon which each is based. 

The Importance of Weaning Patients as Quickly
as Possible

It has been estimated that 90% of all critically ill
patients require mechanical ventilation, and that, while
receiving ventilatory support, these patients are some-
where in the weaning process about 40% of the time.5

Discontinuing ventilatory support and removing artificial
airways occupy a large proportion of the time and con-
cern of clinicians working in the ICU. In addition, short-
ening the duration of ventilatory support—and especially
of endotracheal intubation—is an extremely important
goal for all patients, considering the high incidence, asso-
ciated morbidity, and costs of ventilator-associated pneu-
monia6 and other adverse consequences of the intubated,
ventilated state.7,8 That weaning and extubation be carried
out as expeditiously and as safely as possible is thus an
extremely high-priority item for everyone participating in
the management of critically ill patients.

The Rise and Fall of Weaning Parameters
For 30 years, clinicians approached the problem of get-

ting patients off ventilators by using various clinical pre-
dictors—commonly known by the misnomer “weaning
parameters”—to tell them when the process of weaning
should begin. Once patients achieved some set of thresh-
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old values for various measurements of mechanics and
gas exchange intended to predict the ability to breathe
without assistance, a trial of spontaneous breathing or
reduced ventilatory support (using intermittent mandatory
ventilation [IMV] or, later, pressure support) was carried
out to determine if the prediction was correct. If this trial
was successful, the patient was extubated. Most clinicians
used the original “weaning parameters” of Sahn and
Lakshminarayan published in 1973 (especially the vital
capacity, minute ventilation, and maximum inspiratory
pressure),9 plus the rapid shallow breathing index of Yang
and Tobin (spontaneous respiratory rate divided by aver-
age spontaneous tidal volume).10 Although a variety of
other putative predictors were introduced, all of them
were more complex and more difficult to use than those
just mentioned, and none became widely used. 

The fact is that the various “weaning parameters”
have not acquitted themselves very well over the years.
Predicting when patients are ready to come off the ven-
tilator has never worked as well in everyday practice as
the results of the studies imply that it should. With the
passage of time, the literature on weaning predictors has
become more and more of a mishmash, with little real
progress despite the publication of dozens of new stud-
ies. In their comprehensive review of 65 studies on pre-
dicting weaning, the Expert Panel11 concluded that no
predictor was sufficiently accurate or applicable in dif-
ferent clinical settings to be used to reliably predict that
a given patient was not yet ready for weaning. 

In the last several years, there has been a shift in the
thinking of many intensivists about how to approach the
question of readiness for weaning. This shift has been
from “predicting” to “checking.” That is, having little
confidence in the ability to know in advance whether
weaning would be successful, clinicians have turned to
simply performing a spontaneous breathing trial (SBT)
and assessing the results. An important early study by
Ely and associates12 demonstrated that this approach
identified patients who could be weaned earlier and led
to substantial shortening of the duration of ventilatory
support. Studies comparing various strategies for wean-
ing difficult-to-wean patients have varied in their con-
clusions about the best weaning mode, but these studies
have all found that about three-quarters of all ventilated
patients could simply be taken off the ventilator, with-
out any dedicated weaning strategy, following an SBT.
The new guidelines recommend this approach, and
these guidelines provide simple criteria for identifying
patients in whom an SBT should be done. 

How Weaning Should be Done in 2002
The essence of the new guidelines is summarized in

Table 1. Weaning (or, more accurately for most patients,
discontinuation of ventilatory support) should be con-
sidered in every patient who requires ventilatory sup-
port for 24 hours or more. Rather than serially measur-
ing spontaneous respiratory rate, tidal volume, minute
ventilation, and maximum inspiratory pressure in order
to find out when the patient is “ready” for weaning, the
guidelines tell us to simply do an SBT and find out
whether they are ready. The criteria for performing an
SBT are based not on ventilatory mechanics but rather
on the patient’s overall medical status, how much sup-
port is being provided, and whether he or she can make
an attempt to breathe (see Table 2).

The guidelines discourage half-hearted SBTs. That
is, since the purpose is to determine whether the patient
can breathe unassisted, it makes little sense to partially
support their breathing during the trial. I have always
advocated an old-fashioned T-piece trial for weaning—
with no IMV breaths, no pressure support, and no
CPAP. Such a trial can be done without disconnecting
the patient from the ventilator by simply switching to
CPAP mode with all rate and pressure settings at zero.
There is no need to provide pressure support to over-
come the resistance added by the endotracheal tube as
long as the latter is a size 7.0 or greater and the patient’s
minute ventilation is not more than about 10 L/min.13

Patients should be observed closely during an SBT in

Table 1

Basic Principles of Weaning 
from Mechanical Ventilation

1. Assess every patient who requires ventilatory support for 24 hours or

more for possible weaning and extubation.

2. Perform a spontaneous breathing trial (SBT) as soon as criteria in

Table 2 are met.

3. No more than minimal support during SBT (T-piece, CPAP, and/or

pressure support ≤ 5 cm H
2
O).

4. Strongly consider discontinuing ventilatory support if patient can sus-

tain spontaneous ventilation for 30-120 minutes with reasonable

comfort and acceptable arterial blood gas values.

5. Consider extubation separately from weaning, taking into considera-

tion the abilities to maintain an adequate airway and clear secretions.

6. Investigate the potential reasons for ventilator dependency if patient

fails SBT.

7. Repeat the SBT daily.

8. Between SBTs, provide a stable, non-fatiguing, comfortable form of

ventilatory support.

Source: ACCP-AARC-SCCM Collective Weaning Task Force:

Evidence-based guidelines for weaning and discontinuing ventilatory

support. I: Guidelines. Chest. 2001;120(6 suppl):375s-395s.



order to assure safety and to provide encouragement
and reassurance when needed. Criteria for judging suc-
cess or failure of the trial should be the respiratory pat-
tern, the adequacy of gas exchange, hemodynamic sta-
bility, and patient comfort. A sustained respiratory rate
more than about 30-35 breaths/min in a patient recover-
ing from acute respiratory failure usually (but not
always) means that he or she is not yet ready to breathe
without the ventilator. Because acid-base status as well
as oxygenation needs to be assessed during an SBT,
arterial blood gases should be drawn (in addition to
monitoring with pulse oximetry), either at the conclu-
sion of the trial if it is tolerated well or if the patient
appears to fail the trial and ventilatory support is to be
reinstituted after more than a few minutes. Although
most patients can adequately demonstrate the ability to
breathe without the ventilator in 30 minutes, extending
the SBT to as long as 2 hours may be justifiable if they
are considered marginal weaning candidates. 

Manifestations of inability to breathe spontaneously
include a change in mental status (obtundation, agitation,
anxiety), the onset or worsening of respiratory distress or
other discomfort, diaphoresis, or such signs of excessive
breathing work as accessory muscle use or paradoxical
abdominal motion. Patients whose SBT proves unsuc-
cessful should be investigated to determine the cause,
and here is where the traditional “weaning parameters”
may be useful. Rapid shallow breathing suggests that the
work of breathing exceeds the patient’s ability, and
measurement of maximum inspiratory force may reveal
ventilatory muscle weakness. A minute ventilation

requirement substantially exceeding 10 L/min should
prompt a consideration of whether the cause is excessive
metabolic demand or increased dead space ventilation,
and a search for ways to modify these things. 

The guidelines call for daily SBTs in patients who
have failed a weaning attempt, once the putative causes
have been identified and are being treated or monitored.
Between SBTs, the patient should be rested, not worked
to the point of fatigue. To quote the guidelines,
“patients. . .who fail an SBT should receive a stable,
nonfatiguing, comfortable form of ventilatory support.”
In its simplest form, this means full ventilatory support
with volume assist-control, which is what I personally
prefer to use. Clinicians who do not wish to use some-
thing so old-fashioned may choose IMV at a mandatory
rate sufficient to eliminate most or all patient efforts, or
pressure support with sufficient inspiratory pressure to
make the patient comfortable with a respiratory rate less
than 20-25 breaths/min. There is no good clinical evi-
dence to recommend any one of these approaches over
any other. Whether the new dual-control modes (volume
support, volume-assured pressure support, etc), promot-
ed by ventilator manufacturers for facilitating weaning,
offer any real advantage over older modes is entirely
unknown at this point, and I do not use them. 

Weaning and extubation are 2 separate things. Some
patients can be weaned from ventilatory support but still
require an artificial airway for secretion clearance or to
prevent upper airway obstruction or aspiration. The
guidelines urge that these factors be considered and that
all patients not simply be extubated once a successful
SBT has been performed. 

Recommendation No. 7 of the guidelines states that
“Anesthesia/sedation strategies and ventilator manage-
ment aimed at early extubation should be used in postsur-
gical patients.” This recommendation is based on Grade A
(highest-level) clinical evidence. Studies have shown that
concerted attempts to minimize sedation and anesthesia
recovery pay off in shorter ventilation times and less cost.
“Closed-loop” ventilation modes that seek to adapt to
patients’changing needs (such as mandatory minute venti-
lation or adaptive support ventilation) might be advanta-
geous here, but this has not been demonstrated.

Why Your Unit Needs a Weaning Protocol
It has now been convincingly demonstrated that non-

physician healthcare providers such as respiratory thera-
pists and nurses can successfully execute protocols that
enhance clinical outcomes and reduce costs for critically
ill patients.14,15 Having those members of the ICU team
who are actually at the patient’s bedside manage the
weaning process on an hour-by-hour basis, rather than

6 April 2002

Table 2

Criteria for Performing
a Spontaneous Breathing Trial

1. Evidence for some reversal of the underlying cause for acute 

respiratory failure

2. Adequate arterial oxygenation (for example, arterial PO
2

at least 60

mm Hg on 40% oxygen with positive end-expiratory pressure 5 cm

H
2
O or less)

3. Acceptable acid-base balance (for example, arterial pH 7.25 

or higher)

4. Hemodynamic stability (absence of active myocardial ischemia, and

blood pressure supportable without requirement for significant vaso-

pressor support)

5. Sufficient ventilatory drive and neuromuscular function to initiate an

inspiratory effort

Source: ACCP-AARC-SCCM Collective Weaning Task Force:

Evidence-based guidelines for weaning and discontinuing ventilatory

support. I: Guidelines. Chest. 2001;120(6 suppl):375s-395s.
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relying on intermittent (and often infrequent) physician
decision-making, makes a great deal of sense. And it
works. Studies have consistently shown that weaning pro-
tocols ordered by physicians but carried out by therapists
or nurses shorten weaning time without adverse effects.16-

18 Various attitudinal and other barriers need to be over-
come,19,20 but weaning protocols are now much more than
just one available option—they are the way to go. 

Which Patients Should Undergo Tracheotomy,
and When?

Although a detailed discussion is beyond the scope
of this essay, the new guidelines address this question as
well (see Table 3). Tracheotomy facilitates weaning for
many patients (see Critical Care Alert 2002;9[11]:121-
123), and can decrease morbidity and discomfort for
patients requiring prolonged ventilatory support.

Special Considerations for the Patient Who
Cannot be Weaned

Although they are only a minority of all ventilated
patients, patients who cannot be weaned despite multiple
attempts generate a disproportionate amount of concern
and expense in the ICU. The new weaning guidelines
emphasize that patients should not be considered
“unweanable” until repeated, concerted attempts have
been unsuccessful for 3 months. Weaning the long-term,
marginal patient is a whole separate art and science from
what applies to the majority of ICU patients, and special
expertise is required.21 Fifteen years ago, patients in
American ICUs who failed multiple weaning attempts

were in a nearly impossible situation, as there were
almost no options for them other than remaining in the
ICU of an acute-care hospital, sometimes for months or
even years. Now, however, institutions and expertise are
available in the community for managing such patients.
Although the evidence is not yet at the highest level, out-
comes for such patients may be improved if they are
transferred to special weaning and long-term ventilation
units. It is incumbent upon intensivists to be aware of
such resources in the community and to facilitate trans-
fers when appropriate (see Table 4).   ❖
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CME Questions
1. Strict glycemic control in surgical ICU patients resulted in all

of the following except:
a. fewer episodes of septicemia.
b. a lower incidence of critical-illness polyneuropathy.   

c. fewer red-cell transfusions.  
d. reduced in-hospital mortality.
e. reduced mortality in the first 5 days of ICU admission.

2. The results of the study by Gomersall et al suggest that for
patients with an acute exacerbation of COPD:
a. oxygen therapy should be withheld.
b. hypercapnia never occurs when oxygen is administered.
c. oxygen therapy is lifesaving.
d. Targeting a PaO

2
> 70 mm Hg does not increase the risk of

hypercapnia and the need for mechanical ventilation (compared
to targeting a PaO

2
> 50 mm Hg).

3. Which of the following statements is true about the manage-
ment of acute exacerbations of COPD in patients with underly-
ing hypercapnia?
a. Oxygen therapy should be withheld in order to prevent oxygen

toxicity.
b. Oxygen therapy should be withheld in order to maintain 

respiratory drive.
c. Administration of 100% oxygen is safe.
d. Arterial PCO

2
may increase when oxygen is administered.

e. Changes in PCO
2

and ventilatory drive during oxygen therapy
are closely correlated.

4. Patients who fail attempts at weaning should not be considered
permanently ventilator-dependent until such attempts have
been carried out for a period of:
a. 2 weeks.
b. 3 weeks.
c. 6 weeks.
d. 3 months.
e. 1 year.

5. In the new weaning guidelines, which of the following is a crite-
rion for performing a spontaneous breathing trial in a ventilat-
ed patient? 
a. Minute ventilation 10 L/min or less
b. Maximum inspiratory pressure 25 cm H

2
O or more

c. Rapid shallow breathing index 105 or less
d. All of the above
e. None of the above
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After reading each issue of Critical Care Alert,

readers will be able to do the following:
• Identify the particular clinical, legal, or scientific

issues related to critical care.
• Describe how those issues affect nurses, health 

care workers, hospitals, or the health care industry
in general.

• Cite solutions to the problems associated with those
issues.
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Idealized ICU Design Project Approaching Completion
Final report expected in peer-reviewed literature

By Julie Crawshaw, Editor, CRC Plus

Vha, a nationwide network of community-owned health care systems and their physicians, and the
Harvard-based Institute for Health Care Development are coming down the home stretch on their joint

Idealized Design of the ICU (IDICU) project begun more than a year ago. 

James Vance, MD, vice president of clinical affairs at VHA/Irving, Tex, says he’s confident the project has found
ways to solve many of the chronic and costly problems currently associated with intensive care settings. Vance
expects final reports on the project will be published in peer-reviewed literature by the end of this year.

IDICU was conceived to develop new designs for care that will produce better clinical outcomes, much higher
levels of patient and family satisfaction, lower costs, and improved satisfaction and retention rate among ICU
providers, Vance says. He notes that the 11 hospital teams that have been meeting as a group with progress-interval
coaching since early spring of 2001 may continue to work together after the formal collaborative series ends this
June. Critical care experts, most of whom are intensivists, serve as faculty for workshops.

IDICU focuses on patient and family members, Vance says, guaranteeing for the patient such things as timely and
appropriate care from an appropriate provider and the assurance that evidence-based medicine will underlie the ICU care.

Vance says IDICU “puts the patient in middle, surrounded by a care team working around the patient’s needs.”
The care team, he adds, is supported by leadership that ensures needed resources are at hand to provide optimum
and cost-effective care. “This system has been working great,” Vance says. “The teams are highly engaged commu-
nicating daily on a list serve, sending out questions and getting answers back almost instantly.”

Vance says certain themes are evolving. “You find that many are struggling with the same things, which has driv-
en bringing in experts in those areas,” he says, adding that VHA has provided robust measurements for data tracking. 

Each IDICU team provides monthly input and receives quarterly reports on progress in meeting improvement
goals. The first few months of the project, Vance says, saw significant progress in reducing infection rates and clot-
ting problems, improving efficiency getting in and out of the ICU, and increasing patient and family satisfaction. 

With today’s much sicker patient population, Vance observes there’s a bottleneck getting into and out of the ICU
today. The underlying IDICU “driver,” he adds, is developing standards that allow patients who really need ICU to
be admitted, then move to a monitored step-down unit with specialty nursing when they’re better.

Thus far, hospitals participating in the IDICU collaborative have begun to:
• Establish daily goals for each patient written on the treatment plan for each day; 
• Monitor patients with control charts to anticipate risk and identify potential problems that could worsen patient’s

condition;
• Use multidisciplinary rounds as a hub so patient is almost always seen by coordinated group of specialists, which

more efficiently coordinates disciplines;
• Communicate team findings and actions with patient’s family;
• Set and track quality, safety and productivity goals for ICU;
• Look at business end by measuring financial liability.



The umbrella that circles the whole process is improv-
ing leadership and systems, Vance says, by putting clear,
accurate protocols in place. The IDICU teams track and
measure compliance with protocols and outcomes
through the various layers of care. For more information,
contact James Vance, MD, at (972) 830-6908.   ❖

Reimbursement Requires
Conveying Criticality
Capture all the elements, attorney says

The key points critical care physicians should
remember when documenting for reimbursement is

to be certain their reports capture the elements of the
reimbursable service and convey that the care provided
is indeed critical, says Paula Sanders, who chairs the
Health Law Group at Wolf, Block, Schorr & Solis-
Cohen LLP in Philadelphia.

Sanders says ICU practitioners sometimes submit
pages of progress notes filled with data unbillable as
critical care because the data of itself doesn’t convey
that critical care is what’s being given. And the
American Medical Association’s recent redefinition of
critical care as urgent or life threatening, removing the
word “unstable” from the previous definition, doesn’t
make reimbursement documentation any easier.

Sanders says failing to document that the critical care
physician has personally done a history and physical,
even though these were recorded elsewhere in the hos-
pital medical records on which the physician relied on
performing services, can provide the carrier with
grounds for recouping payments. She cites one of her
cases in which a physician performed in-hospital, refer-
ral-based diagnostic tests, relying on his reading of the
patient’s earlier H&P records. Nothing in his records
indicated a health and physical exam had determined
the test was medically necessary and the carrier
recouped a substantial sum of money. 

“Had he even documented his review of the medical
records, the recoupment probably would not have been
as large,” Sanders says. “I think that’s where the critical
care people get hanged as well.”

Consults Susceptible to Reimbursement Denial
Reimbursement for consults, Sanders notes, can be

particularly tricky. Failing to document for review of
systems or history of present illness—or to document
that more than 50% of the time was spent performing
counseling and coordination of care—can cause the

entire service to be deemed non-billable. 
For example, when a patient with severe COPD con-

sults a pulmonary specialist, the provider may bill at
level five, which requires a complete review of systems,
complete history, comprehensive examination, as well as
high-level medical decision-making. If the pulmonary
specialist includes only a pulmonary review of systems,
it could drop the level of service reimbursed. But docu-
menting the appropriate review of systems and noting
that the remainder of systems are negative is acceptable
if all the remaining systems were in fact reviewed.  

Critical care physicians should be as descriptive as
they can, Sanders notes. Outside auditors sometimes lack
sufficient clinical background to understand the situation,
and if they don’t understand it they may act as if it didn’t
happen. “I haven’t seen this much in my practice, but it
does occur,” she says. “The more descriptive you are, the
more it reflects how much was done for the patient.”

Document what forms the basis of your opinion, not
just what you concluded, Sanders says, thinking of doc-
umentation as you once did elementary school algebra
when the teacher made you write down all the steps of
your problem. And write legibly. Although some carriers
are allowing physicians involved in audits to have their
records typed, an easily readable handwritten record
remains the best practice. Most auditors, Sanders notes,
consider legibility a hallmark of good record keeping.

There is an inherent conflict between providing care
and documenting it not so much to help other caregivers
as to obtain reimbursement, Sanders notes. “The flip
side of that,” she says, “Is that if you legibly document
what you do, other health care providers can better
understand the patient’s condition.” For more informa-
tion, contact Paula Sanders at (215) 977-2398.   ❖

Rapid Wireless Networks
Need Layered Security 
Treat all users as hostile, expert advises

The good news is that wireless computer net-
works allow physicians to rapidly access and update

medical data while standing at the patient’s bedside.
The bad news is that they are the least secure informa-
tion systems of all. 

Wireless networks actually decrease security as they
speed up information sharing, says attorney Michael
Brian Scher. Scher, director of Chicago-based
Neohapsis Labs, a small information security firm that
assesses computer systems and applications for security,
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tests for compliance and helps clients develop informa-
tion management policies that keep privileged informa-
tion secure from prying eyes. “Wireless is a high-risk
endeavor,” Scher says. “I don’t recommend that medical
institutions use them except with the greatest caution.”

Treat all Wireless Users as Hostile
Scher says that wireless networks should be set up to

treat all users as if they are hostile, and carry added
encryption even though this adds complexity and cost.
Layer on authentication and encryption, Scher counsels,
and don’t rely on the “built-in” security functions of
wireless networks because they’re seriously deficient.
“They don’t encrypt heavily enough. Anyone can walk
in with a pocket computer device, record traffic on the
network, and figure out the encryption key.”

Sometimes this even happens unintentionally, as Avi
Rubin, a security expert at AT&T Laboratories discov-
ered last July when he inadvertently accessed a wireless
computer network at New Jersey’s Morristown Memorial
Hospital while waiting for his wife to come out of sur-
gery. The hospital used the popular network standard,
known as 802.11b or Wi-Fi. The network, evidently set to
the most welcoming mode of operation, automatically
opened its doors to Rubin’s laptop machine. 

Even had the network been encrypting, Scher says, a
determined attacker could have “sniffed the traffic” for
a while, analyzed the encrypted data and easily hacked
into the system within a week. “Basically, you need to
run your network as if it were the Internet and the virtu-
al private networks it runs are hostile,” Scher says.
Borders that authenticate data movement: Sharing data
with groups affiliated with but not a part of the main
system need to have an exchange point that audits and
records who requested and received what information.

To keep data private, hospitals need to cover their
computer system’s borders—the dial-up, wireless
access points, Internet connections, and private connec-
tions with vendors and other facilities. All of these need
to be audited and secured, Scher notes, because any
hospital can be a target for hackers, especially if there’s
a celebrity patient on the premises. 

HIPAA’s Coming One of These Days
Scher cautions that today’s systems are built on plat-

forms never designed to sustain the kind of heavy audit
that complying with the Health Insurance Portability
and Accountability Act (HIPAA) will require.
Ironically, most hospitals got rid of the old mainframe
computers with hardwired terminals because they were
designed with that kind of audit trail in mind. “They
couldn’t share information between different parts of
the same system, let alone with another institution, but

they were a lot easier to secure,” he says. 
Most hospitals have numerous disparate systems, which

makes coming up with one product that will make every-
thing HIPAA-compliant almost impossible, Scher observes.
There are patient check-in databases, specific medial data
from nursing stations, repositories, imaging systems,
records shared with other institutions, and legacy data.

Though the HIPAA Privacy Rule, which created
national standards that protect patients’ medical and
personal information, became effective on April 14,
2001, most providers don’t have to comply with the
new requirements until April 2003. Some products are
available for the high-audit environment, but until there
are sufficient numbers to create a good market, Scher
doesn’t think there’s going to be a huge buy-in. 

Much of the audit trail solution lies in design and
methodology, not product per se. Scher says manage-
ment steps hospitals can take right now include not
allowing shared logins and shutting down untended ter-
minals. One product Scher likes for medical facilities is
a proximity badge—essentially an employee’s hospital
photo ID badge that issues a “challenge response” that
automatically logs the user on and off a terminal.
“Combined with a password it becomes a strong
authentication system that allows rapid access to termi-
nals anywhere in the same system, and the monitor
screen goes blank when not in use,” Scher says.

Security’s Expensive, but There’s More Bang
for the Buck Than Before 

Five years ago, a system that provided end-to-end
encryption based on who the user was probably 100
times more expensive than today’s models. “There were
plenty of ways to do high-level encryption one off, but
complete solutions weren’t there,” Scher says. “Now it’s
a matter of virtual private networking based on gate-
ways, routing, or firewalls.”

As the demand for compliance and security rises, so
does the willingness to pay for products that provide
both security and convenience. And the price point for
those kinds of systems is coming down even as the
focus on securing medical data goes up, Scher adds. 

Regardless of how good products become, patient infor-
mation security is only as good as the people using the sys-
tem, Scher says. He points to an embarrassing incident at a
University of North Carolina medical facility in which the
printout of an entire day’s surgery roster wound up posted
in a cafeteria in downtown Chapel Hill, and to 5000 patient
records lifted from University of Washington’s medical
center earlier this year. “No product can stop that,” Scher
notes. “It’s a practice issue, and systems need to be set up
to encourage proper practice.” For more information con-
tact Michael Scher at (773) 394-8310.   ❖



Trauma-Specific ICU Helps
Boost Quality

Better outcomes, reduced costs, and LOS
achieved

While some have long suspected that a
closed trauma intensive care unit (TICU) would

improve clinical outcomes and reduce costs as well as
lengths of stay (LOS), until recently, no one had quanti-
fied results to support that hypothesis.

In what it claims is a first-of-its-kind study, the
University of Alabama at Birmingham (UAB) has
demonstrated that its trauma ICU, opened in 1998, has
achieved all of those goals.1

The study followed 204 trauma patients—144 treated in
the surgical ICU (SICU) between June 1, 1996, and Jan. 4,
1998, and 60 treated in the TICU between Jan. 5, 1998,
and July 1, 1998. The findings include the following:
• Patients treated in the TICU had a median of 48 ven-

tilator hours, compared with 63 hours for patients
treated in the SICU.

• The prevalence of cardiovascular system failure was
significantly lower in the TICU (21.3%) compared
with the SICU (39.0%).

• The prevalence of renal system failure was 1.6% in
the TICU and 12.3% in the SICU.

• There was a lower tendency for the TICU patients to
experience at least one infection (49.2% vs. 59.7%).

• The overall hospital LOS was 15.6 days for TICU
patients, compared with 22.3 days for SICU patients.

• The overall cost savings of the TICU were calculated
at $314,520 for its first six months of operation.
“In many hospitals, critically ill trauma patients are

admitted to a general purpose surgical ICU,” notes Gerald
McGowan Jr., MS, PhD, assistant professor with the epi-
demiology and surgery departments at UAB. “Our study
showed that trauma patients did far better when admitted
to a ‘closed’ trauma-specific ICU—one with individual
patient rooms managed by surgeons, nurses, and other
professionals highly trained in trauma critical care.”

Very Special Needs
Trauma patients have special needs that require a

specialized ICU, McGowan notes. “They’re not neces-
sarily sick for a long time. One day they’re doing well;
the next day they’re not,” he explains. “An acute event
affects their lives; you’re looking at a completely differ-
ent type of disease.”

The trauma surgeons at UAB designed the TICU

specifically to meet those unique needs. The unit has 12
beds separated by permanent floor-to-ceiling partitions,
including six fully enclosed rooms with individual entry
doors. Each room is equipped with a sink.

“The point being made was that the training and the
resources to take care of a trauma patient in an ICU
environment do differ,” McGowan says. “The thought
was that if you could get together a cohort of people
who had that focused training and then give the house
staff—residents, fellows, and interns—a working envi-
ronment tailored to patients who were acutely injured, it
would provide a more focused experience for them.”

The study was conducted to evaluate this change.
“You propose these things on the grounds that they
seem to make sense clinically, but there was not any
existing literature on the topic,” McGowan explains.
“So the reasonable thing to do was to give us the
money, get the trauma ICU up and operational, and then
I’ll tell you if it worked. In other words, if you want to
argue about whether the resources were well spent, let’s
do it with the data in front of us.”

Leadership Support Key
Of course, that meant investing money in the trauma

ICU before it could be proven to be cost-effective.
That’s why McGowan cites “having the leadership of
the institution work with the clinical staff” as one of the
keys to the unit’s success.

The other key contributing factor, he says, was the
staffing—having people who were trained to deal
specifically with this type of population. Nevertheless,
additional staffing costs were restricted to nurses. The
trauma/surgical critical care-attending surgeons, three of
whom had added qualifications in surgical critical care,
managed all trauma patients. 

Additional staff costs were not included when sav-
ings were calculated, McGowan concedes. Does he
have any idea of what the center’s true return on invest-
ment might be? “You could probably sit down with a
calculator and maybe make some guesstimates, but it’s
really hard to calculate all of your savings,” he says.
“For example, if you look at the reduction in mortality,
what is a life worth? In addition, you would also need to
take a new look at the SICU. It’s likely that some beds
were freed up. Can it now run more efficiently? I sus-
pect so.” ❖

Reference
1. Park CA, McGowan Jr. G, Smith DR, et al. Trauma-

specific intensive care units can be cost effective and
contribute to reduced hospital length of stay. Am Surg.
2001;67:665-670.

12 April 2002



Citing poor sales, GlaxoSmithKline has announced
that it is withdrawing Lymerix, the Lyme disease

vaccine, from the market. The vaccine was the first,
and only, Lyme disease vaccine on the market.
Lymerix generated $40 million in sales in 1999, its first
year on the market, but sales have fallen steadily since.
The vaccine has also been plagued by controversy
regarding side effects claimed by patients—side effects
that seem to mimic Lyme disease and include arthral-
gias, fatigue, and neurocognitive symptoms. The FDA
reviewed a study of 10,000 patients (5000 active vac-
cine, 5000 placebo) and found no increase in side
effects with the vaccine. But because of continued
complaints by consumers, the Centers for Disease
Control (CDC) independently reviewed more than 900
reported side effects. In a report issued in January, the
CDC declared that the vaccine was not associated with
unexpected events. Despite the report and statistics
that show Lyme disease cases reaching record highs,
Glaxo has decided to cut their losses and is pulling the
vaccine from the market.

Measles Vaccine Weathers Storm in Europe
An outbreak of more than 600 cases of measles in

Germany has been reported in the last few weeks.
Most cases have occurred in Bavaria, an area that is
known as a hotbed of opposition to the MMR vaccine.
The German pediatricians report that only 80% of
infants in Bavaria received the first dose of MMR and
only 60% of children received the second dose in 2000.
European opposition MMR has centered in England
and Germany after early research linked the vaccine to
autism. A soon-to-be-published English study also
suggests that the measles virus is present in children
with ileocolonic lymphodular hyperplasia, a variant of

inflammatory bowel disease, and speculates that the
source of the virus may be MMR. News of the data,
which will be published in the April issue of Molecular
Pathology, was broadcast on the BBC. The lay press in
England and other European countries has run many
related stories, which have fed the fears of parents that
the vaccine causes more harm than benefit. This is
complicated by the fact that hundreds of lawsuits are
currently pending in England—lawsuits filed by par-
ents who feel that their children have been harmed by
the vaccine. Vaccine-phobia exists in the United States
but is less pervasive, in part due to the work of the
National Network for Immunization Information
(NNII), which has helped disseminate useful informa-
tion to parents and physicians regarding childhood
immunizations. The organization has set up a new
web site to provide an on-line clearinghouse for vac-
cine information. The web site, which is sponsored by
several medical professional societies and has an
impressive advisory board, can be found at
www.immunizationinfo.org. The Network is a non-
profit and receives no financial support from the phar-
maceutical industry. The web site has just added the
recommended 2002 schedule for childhood immuniza-
tions. Changes for this year include recommendations
for routine use of hepatitis B vaccine for all infants
before hospital discharge, a schedule for catch-up vac-
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cinations for children who are behind on routine
immunizations, and recommendations for preadoles-
cent assessment of the vaccine status. The site also
offers a color-coded, easy-to-use schedule for all child-
hood immunizations.

Too Many Injections for Children? 
The concern of most American parents regarding

vaccines has more to do with the sheer volume of injec-
tions that children must endure. Current recommenda-
tions call for children to receive up to 20 shots before
their second birthday. The antigen load from these vac-
cines has also led researchers to explore a possible link
between vaccinations and the immune mediated dis-
eases such as asthma and type I diabetes. The Institute
of Medicine recently issued a report on this topic enti-
tled “Immunization Safety Review: Multiple
Immunizations and Immune Dysfunction.” The report
was issued by the Immunization Safety Review
Committee of the Institute of Medicine, which was ini-
tially convened in 1991. The report found no relation-
ship between immunizations and type I diabetes or an
increased rate of various infections including pneumo-
nia or meningitis. The evidence was inconclusive
regarding a relationship between vaccines and asthma.
Surprisingly, the report states that a child’s exposure to
vaccine antigens is actually lower in 2002 than it has
been in the past. This is due in part to the removal of
the smallpox vaccine in 1971 and an improvement in
the pertussis vaccine, which reduced the number of
potential antigens 1000-fold. The report can be accessed
at www.iom.edu. Another excellent review on this sub-
ject was published in the January issue of Pediatrics.
Entitled “Addressing Parents Concerns: Do Multiple
Vaccines Overwhelmed or Weaken the Infant’s
Immune System?” (Pediatrics. 2002;109:124-129).

Cancer Vaccine Fast-Tracked by FDA
The US Food and Drug Administration has granted

fast track status a novel cancer vaccine developed by
Antigenics Inc. The vaccine is currently in phase III tri-
als for the treatment of renal cell carcinoma. The fast
track designation was awarded for the treatment of
metastatic melanoma, which will begin phase III trials
later this year. The drug, HSPPC-96 (trade name
Oncophage) is a “personalized cancer vaccine.” The
process involves creating an antigenic “fingerprint”
for each individual tumor, then designing a vaccine to
sensitize the immune system to specific tumor anti-
gens. The fast track designation is reserved for drugs
to treat serious life-threatening conditions and for
which there is no existing treatment. The designation
virtually guarantees a priority review of the drug
when phase III trials are completed.

Once Yearly Osteoporosis Treatments a
Possibility

Women may soon be able to make a once yearly
appointment to treat their osteoporosis. A recent study
shows that an annual infusion of the bisphosphonate
zoledronic acid is as effective as more frequent dosing
for the treatment of osteoporosis. A yearly infusion of
zoledronic acid also appears to be as effective as daily
dosing of other bisphosphonates, such as alendronate
or etidronate. The study, which was performed in
Europe, New Zealand, and Canada, followed more
than 350 postmenopausal women with low bone den-
sity. The women were randomized to placebo or intra-
venous zoledronic acid given in several dose regimens
at 3-month intervals, 2 mg given every 6 months, or a
single 4 mg dose administered once a year. At the end
of 1 year, bone mineral density was assessed in the
spine and the femoral neck. Increases in bone mineral
density at both sites were found in all active medica-
tion groups and the increase was similar in all dosing
schedules including the 4 mg once yearly group. The
effect was also similar to published results with other
oral bisphosphonates. The authors suggest that a once
yearly infusion of zoledronic acid may eventually be a
realistic alternative to oral bisphosphonates (and all
their attendant side effects including esophagitis). This
study is a phase II trial. (N Engl J Med . 2002;346:653-
661). An FDA advisory board on oncologic drugs also
recently recommended the approval of zoledronic acid
for the treatment of bony metastases associated with a
broad range of tumors including breast cancer in lung
cancer. Novartis plans to market zoledronic acid
under the trade name “Zometa.”

Niacin and Statin Use Found to Raise HDL
Cholesterol

Even low doses of niacin can effectively RAISE
HDL cholesterol when used in conjunction with a
statin, according to a recent study. Fifty patients who
are stabilized on a statin were randomized to receive
niacin 50 mg twice a day or placebo. The primary end
points were change in HDL cholesterol and side
effects such as flushing. The niacin patients had an
increase in HDL cholesterol of 2.1 mg/dL, an increase
that was statistically significant. Only 5 patients taking
niacin noted flushing vs. 2 patients in the placebo
group. There were no other significant side effects
noted (Am Heart J. 2002;143:514-518). This study is
important because traditional niacin therapy uses
doses of 2000-3000 mg, doses that frequently result in
intolerable side effects for many patients. Using low
doses of niacin in conjunction with a statin safe and
well-tolerated way to increase HDL cholesterol.   n
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Citing poor sales, GlaxoSmithKline has announced
that it is withdrawing Lymerix, the Lyme disease

vaccine, from the market. The vaccine was the first,
and only, Lyme disease vaccine on the market.
Lymerix generated $40 million in sales in 1999, its first
year on the market, but sales have fallen steadily since.
The vaccine has also been plagued by controversy
regarding side effects claimed by patients—side effects
that seem to mimic Lyme disease and include arthral-
gias, fatigue, and neurocognitive symptoms. The FDA
reviewed a study of 10,000 patients (5000 active vac-
cine, 5000 placebo) and found no increase in side
effects with the vaccine. But because of continued
complaints by consumers, the Centers for Disease
Control (CDC) independently reviewed more than 900
reported side effects. In a report issued in January, the
CDC declared that the vaccine was not associated with
unexpected events. Despite the report and statistics
that show Lyme disease cases reaching record highs,
Glaxo has decided to cut their losses and is pulling the
vaccine from the market.

Measles Vaccine Weathers Storm in Europe
An outbreak of more than 600 cases of measles in

Germany has been reported in the last few weeks.
Most cases have occurred in Bavaria, an area that is
known as a hotbed of opposition to the MMR vaccine.
The German pediatricians report that only 80% of
infants in Bavaria received the first dose of MMR and
only 60% of children received the second dose in 2000.
European opposition MMR has centered in England
and Germany after early research linked the vaccine to
autism. A soon-to-be-published English study also
suggests that the measles virus is present in children
with ileocolonic lymphodular hyperplasia, a variant of

inflammatory bowel disease, and speculates that the
source of the virus may be MMR. News of the data,
which will be published in the April issue of Molecular
Pathology, was broadcast on the BBC. The lay press in
England and other European countries has run many
related stories, which have fed the fears of parents that
the vaccine causes more harm than benefit. This is
complicated by the fact that hundreds of lawsuits are
currently pending in England—lawsuits filed by par-
ents who feel that their children have been harmed by
the vaccine. Vaccine-phobia exists in the United States
but is less pervasive, in part due to the work of the
National Network for Immunization Information
(NNII), which has helped disseminate useful informa-
tion to parents and physicians regarding childhood
immunizations. The organization has set up a new
web site to provide an on-line clearinghouse for vac-
cine information. The web site, which is sponsored by
several medical professional societies and has an
impressive advisory board, can be found at
www.immunizationinfo.org. The Network is a non-
profit and receives no financial support from the phar-
maceutical industry. The web site has just added the
recommended 2002 schedule for childhood immuniza-
tions. Changes for this year include recommendations
for routine use of hepatitis B vaccine for all infants
before hospital discharge, a schedule for catch-up vac-
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cinations for children who are behind on routine
immunizations, and recommendations for preadoles-
cent assessment of the vaccine status. The site also
offers a color-coded, easy-to-use schedule for all child-
hood immunizations.

Too Many Injections for Children? 
The concern of most American parents regarding

vaccines has more to do with the sheer volume of injec-
tions that children must endure. Current recommenda-
tions call for children to receive up to 20 shots before
their second birthday. The antigen load from these vac-
cines has also led researchers to explore a possible link
between vaccinations and the immune mediated dis-
eases such as asthma and type I diabetes. The Institute
of Medicine recently issued a report on this topic enti-
tled “Immunization Safety Review: Multiple
Immunizations and Immune Dysfunction.” The report
was issued by the Immunization Safety Review
Committee of the Institute of Medicine, which was ini-
tially convened in 1991. The report found no relation-
ship between immunizations and type I diabetes or an
increased rate of various infections including pneumo-
nia or meningitis. The evidence was inconclusive
regarding a relationship between vaccines and asthma.
Surprisingly, the report states that a child’s exposure to
vaccine antigens is actually lower in 2002 than it has
been in the past. This is due in part to the removal of
the smallpox vaccine in 1971 and an improvement in
the pertussis vaccine, which reduced the number of
potential antigens 1000-fold. The report can be accessed
at www.iom.edu. Another excellent review on this sub-
ject was published in the January issue of Pediatrics.
Entitled “Addressing Parents Concerns: Do Multiple
Vaccines Overwhelmed or Weaken the Infant’s
Immune System?” (Pediatrics. 2002;109:124-129).
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to treat serious life-threatening conditions and for
which there is no existing treatment. The designation
virtually guarantees a priority review of the drug
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for the treatment of osteoporosis. A yearly infusion of
zoledronic acid also appears to be as effective as daily
dosing of other bisphosphonates, such as alendronate
or etidronate. The study, which was performed in
Europe, New Zealand, and Canada, followed more
than 350 postmenopausal women with low bone den-
sity. The women were randomized to placebo or intra-
venous zoledronic acid given in several dose regimens
at 3-month intervals, 2 mg given every 6 months, or a
single 4 mg dose administered once a year. At the end
of 1 year, bone mineral density was assessed in the
spine and the femoral neck. Increases in bone mineral
density at both sites were found in all active medica-
tion groups and the increase was similar in all dosing
schedules including the 4 mg once yearly group. The
effect was also similar to published results with other
oral bisphosphonates. The authors suggest that a once
yearly infusion of zoledronic acid may eventually be a
realistic alternative to oral bisphosphonates (and all
their attendant side effects including esophagitis). This
study is a phase II trial. (N Engl J Med . 2002;346:653-
661). An FDA advisory board on oncologic drugs also
recently recommended the approval of zoledronic acid
for the treatment of bony metastases associated with a
broad range of tumors including breast cancer in lung
cancer. Novartis plans to market zoledronic acid
under the trade name “Zometa.”
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Even low doses of niacin can effectively RAISE
HDL cholesterol when used in conjunction with a
statin, according to a recent study. Fifty patients who
are stabilized on a statin were randomized to receive
niacin 50 mg twice a day or placebo. The primary end
points were change in HDL cholesterol and side
effects such as flushing. The niacin patients had an
increase in HDL cholesterol of 2.1 mg/dL, an increase
that was statistically significant. Only 5 patients taking
niacin noted flushing vs. 2 patients in the placebo
group. There were no other significant side effects
noted (Am Heart J. 2002;143:514-518). This study is
important because traditional niacin therapy uses
doses of 2000-3000 mg, doses that frequently result in
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