
Which Patients with Acute COPD
Exacerbation Need NPPV?

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

Although noninvasive positive-pressure ventilation
(NPPV) has become a standard of care for acute-on-chronic

ventilatory failure in patients with chronic obstructive pulmonary
disease (COPD), the numerous reported studies have left uncertain
how the clinician should select patients who should receive this
therapy. Keenan and associates include eminent authorities in the
fields of NPPV and evidence-based medicine and conducted a very
thorough examination of available randomized, controlled trials
(RCTs) of NPPV vs standard therapy in the management of acute
exacerbations of COPD. They included only RCTs, only studies of
COPD patients admitted to hospital with acute exacerbations, and
only investigations that used endotracheal intubation, length of
hospital stay and/or in-hospital mortality as outcomes. 

The search produced 704 candidate trials, of which 608 were
uncontrolled or otherwise inapplicable, 23 were not on COPD
patients, 12 were on at least some patients with stable COPD, 22
applied NPPV or continuous positive airway pressure (CPAP) in
both study arms, and 39 were unacceptable for other reasons. This
left 13 trials for meta-analysis, from which 2 were excluded for a
priori reasons, and 4 additional trials reported only in abstract form
were added, making 15 studies altogether. These studies involved
COPD patients in 10 different countries.

In 11 trials (629 patients) reporting in-hospital mortality, the use
of NPPV was associated with a 10% risk reduction of death (95%
CI, 5-15%). The 13 trials reporting intubation rates had an overall
risk reduction for this outcome of 28% (95% CI, 15-40%).
Duration of hospital stay was reduced by a mean of 4.57 days
(95% CI, 2.30-6.83 days) in patients randomized to receive NPPV,
as reported in the 9 studies that reported this outcome. All 3 of
these outcomes were statistically different in patients with severe
COPD exacerbations (as defined either by an initial arterial pH <
7.30 or an in-hospital mortality rate > 10% in the control group):
mean risk reduction with NPPV, as compared with standard thera-
py, was 12% for mortality, 34% for endotracheal intubation, and
5.59 days for hospital length of stay in patients with severe vs
those with less severe exacerbations, respectively. Two studies of
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NPPV in patients admitted with mild exacerbations (n
= 72) showed no benefit in any of these 3 outcomes
(Keenan SP, et al. Which patients with acute exacerba-
tion of chronic obstructive pulmonary disease benefit
from noninvasive positive-pressure ventilation? Ann
Intern Med. 2003;138:861-870).

■ COMMENT BY DAVID J. PIERSON, MD
There is no longer any doubt that adding NPPV to

standard therapy (such as aerosolized bronchodilators,
systemic corticosteroids, antibiotics, and controlled
oxygen therapy) can reduce mortality and hospital
length of stay and decrease the need for endotracheal
intubation in many patients with acute exacerbations
of COPD. But which patients? The most widely used
system for classifying the severity of acute exacerba-
tions is that of Anthonisen and colleagues,1 which
identifies a severe acute exacerbation as one with
increased dyspnea, increased sputum quantity, and
increased sputum purulence. According to this
scheme, moderate and mild exacerbations have only 2

and 1 of these components, respectively. However, the
Anthonisen grading system has not been applied to
the selection of patients for NPPV. In the present
study, Keenan et al demonstrated the benefits of
NPPV for patients with initial arterial pH < 7.30, but
not for less acidemic patients. The finding that NPPV
was efficacious in studies whose control patients had
a mortality of more than 10%, but not when the stan-
dard therapy group had less than a 10% mortality, is
not directly helpful. 

Other possible selection criteria for individual
patients have not been validated by this meta-analysis or
other studies of which I am aware. However, in their
discussion, Keenan et al make the following points,
which seem reasonable and reflect the best available
evidence:
1) NPPV should be used, in addition to standard thera-

py, in patients with acute exacerbations of COPD and
initial arterial pH values < 7.30;

2) Such patients should be managed in a high-depend-
ency unit (ie, ICU or special respiratory ward) in
which adequate, experienced personnel can monitor
the success of treatment and proceed with intubation
in a timely fashion if NPPV fails;

3) Patients with less severe exacerbations should be
monitored so that NPPV can be initiated if respirato-
ry distress or respiratory acidosis worsen with stan-
dard therapy; and 

4) Hemodynamically unstable patients and those with
impending respiratory arrest are not candidates for
NPPV and should be intubated without delay.
This study did not find evidence in support of any

one approach to NPPV over any other. That is, whether
nasal or oronasal masks work better cannot be answered
from the available literature. Neither can it be said for
certain whether portable ventilators like the BiPAP
machine or standard ICU-type ventilators should be
used, nor whether pressure-targeted or volume-targeted
modes are preferable. In addition, as has been pointed
out previously in these pages,2 experience and technical
expertise, although less tangible than the other variables
mentioned, are very important determinants of the suc-
cess of a trial of NPPV in any given patient.   ■
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Delay in Transfer to the ICU
Leads to Poorer Clinical
Outcomes
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A time lapse of > 4 hours in ICU transfer
after the development of 1 or more physiologic threshold
criteria was associated with greater mortality, longer
hospital length of stay, and higher costs.

Source: Young MP, et al. Inpatient transfers to the
intensive care unit. Delays are associated with
increased mortality and morbidity. J Gen Intern Med.
2003;18(2):77-83.

For hospitalized patients, the timing of trans-
fer to the ICU may be an important determinant of

outcome. To determine whether delayed transfer after
the development of physiologic deterioration was asso-
ciated with adverse outcomes, Young and colleagues
retrospectively examined the medical records of 91 con-
secutive noncardiac patients who were transferred to the
ICU from medical and surgical units in a community
hospital. Using lab values and physician and nurse
notes, all cases were identified wherein the patient met
any 1 of 11 physiologic threshold criteria. The criteria
were selected based on their inclusion in APACHE II or
SAPS and clinical judgment. Examples included: respi-
ratory rate > 35 breaths/min for > 30 minutes; pH <
7.25 or PaCO

2
> 60 mm Hg; SaO

2
< 95% on non-

rebreathing oxygen mask for > 30 minutes; systolic
blood pressure < 85 mm Hg for 30 minutes; and heart
rate < 40 or > 140 beats/min. Transfer to the ICU was
classified as “slow” if more than 4 hours elapsed
between the time the patient first met any criterion and
ICU admission. Young et al also recorded the time the
patient’s physician was first notified, time of the first
documented bedside visit, and APACHE II scores on
the ward and at ICU admission. 

At the time the first criterion was met, slow and rapid
transfer patients were similar in regard to age, gender,
diagnosis, hospital days, and severity of illness. At ICU
admission, slow-transfer patients had higher APACHE
II scores (21.7 vs 16.2; P = .002) and were more likely
to die in the hospital (41% vs 11%; relative risk, 3.5;
95% CI, 1.4-9.5). Median hospital length of stay was
longer (14 vs 9 days; P = .03) and hospital costs were
greater ($34,000 vs $21,000; P = .01) for slow transfers.
These differences remained after adjusting for potential

confounders. Slow-transfer patients were less likely to
have had their physician notified of their deterioration
within 2 hours of meeting criteria (59% vs 31%; P =
.001) or to have had a bedside evaluation within 3 hours
after meeting criteria (23% vs 83%; P = .001).

■ COMMENT BY LESLIE A. HOFFMAN, PhD, RN
Findings of this study provide an interesting perspec-

tive on the hazards of delaying prompt assessment and
transfer to the ICU when patients experience physiolog-
ic deterioration. After patients met 1 or more defined
physiologic threshold criteria, a delay in transfer to the
ICU resulted in a nearly 5-fold higher adjusted risk of
death, as compared to outcomes when patients were
transferred earlier. Given trends toward early discharge,
patients who require an inpatient stay are likely to be
older and have complex problems. While physiologic
deterioration can occur suddenly, the more likely sce-
nario is a gradual downward spiral preceded by subtle
and then more obvious signs and symptoms. Timely
evaluation and titration of therapy—such as prompt
diagnostic testing, receipt of sufficient intravenous flu-
ids and antibiotics, and provision of adequate respirato-
ry support—may avert further problems. While it may
be possible to provide this support on the clinical unit,
resources may be insufficient to provide the level of
care required. 

In this study, slow-transfer patients were less likely
to have their physician promptly notified or to have a
prompt bedside evaluation. This finding has potential
implications in regard to ability of the nursing staff to
recognize and appropriately identify the need to inter-
vene, physician availability, patterns of communication
between physicians and nurses, and unit staffing. Given
the current nursing shortage and lack of experienced
nursing staff on some units, it is possible that staff nurs-
es may not have promptly recognized and communicat-
ed changes in a timely manner. It is also possible that
physicians delayed visiting the patient due to other
duties or misinterpretation of the seriousness of events. 

Several strategies might be used to overcome this
problem. Some practices use a hospitalist to manage
inpatient care and ensure quick response. Clinical nurse
specialists and nurse educators are needed to provide
needed education and periodic reinforcement. Nurse
practitioners and physician assistants can assist by pro-
viding more prompt initial evaluation. Many of the
physiologic markers used in the study are recorded in
the electronic medical record and could be used to gen-
erate computerized alerts. 

To more fully evaluate the physiologic threshold cri-
teria used in this study, Young et al carried out a 2-



month prospective analysis of their sensitivity and
specificity for predicting ICU transfer. The criteria had
a high sensitivity (88%). However, they lacked speci-
ficity (13%) and had a low positive predictive value
(8%). While disappointing, they still retain the ability to
alert their physician to an acute change in status and
prompt immediate evaluation. Further study is needed
to identify better predictors. Although problems result-
ing from delays in transport for acute myocardial infarc-
tion and stroke have received substantial attention, little
attention has focused on how to ensure that hospitalized
patients are promptly evaluated and transferred to the
ICU when their condition merits this.   ■

The Downside of 
Accepting Critically Ill
Patients in Transfer
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Patients who were transferred directly to the
authors’ medical ICU from other hospitals were sicker
and had worse outcomes than those who were directly
admitted. Benchmarking data generated without taking
referral source into account erroneously indicated an
excessive death rate and other adverse outcomes.

Source: Rosenberg AL, et al. Accepting critically ill
transfer patients: Adverse effect on a referral center’s
outcome and benchmark measures. Ann Intern Med.
2003;138:882-890.

In this study, rosenberg and associates at the
University of Michigan assessed the incremental

improvement that increasingly more detailed clinical
and physiologic case-mix adjustment provided in evalu-
ating the severity of illness of patients transferred to the
medical ICU after initially receiving care at another
hospital. They sought to determine the magnitude of the
“transfer effect”—the fact that such patients are known
to be sicker and have worse outcomes than patients ini-
tially admitted to the receiving hospital—on bench-
marking data as would be collected by the Centers for
Medicare & Medicaid Services (CMMS, formerly the
Health Care Financing Administration).

Rosenberg et al used records from 4579 consecutive
MICU admissions from 1994 through 1998. All data
were collected prospectively. Case-mix and severity-of-
illness scores were generated using the APACHE sys-
tem and a daily Acute Physiology Score (APS). The

outcome measures were MICU and hospital lengths of
stay, MICU and hospital mortality rates, and MICU
readmissions. Data from patients admitted directly to
the MICU from the emergency department or clinics
were compared to similar data from patients transferred
from inpatient wards (“floor patients”) and patients
admitted directly from other hospitals (“transfer
patients”). Benchmarking data adjusted for case mix
and severity of illness, as used by the CMMS, were
determined for this MICU patient cohort, adjusting for
case mix and severity of illness.

Transfer and floor patients were sicker both at the
time of MICU admission and at MICU discharge than
direct-admit patients and had 20-30% greater declines
in APS during their stay on the unit. Transfer patients
were more likely to be admitted with complex medical
conditions such as severe sepsis, acute respiratory dis-
tress syndrome, and hepatic failure, and both transfer
and floor patients had more comorbid conditions than
direct-admit patients. Compared with direct-admit
patients, transfer patients had 1.5 times longer MICU
stays and remained in the hospital almost twice as long;
even compared with floor patients, transfer patients had
20% longer MICU stays. Admission source was a
strong, independent predictor of hospital mortality.

Using standard benchmarking procedures that adjust
only for case mix and severity of illness, and not for the
source of admission, Rosenberg et al calculated that, all
other factors being equal (such as efficiency and quality
of care), a referral hospital with a 25% MICU transfer
rate compared to another hospital with a 0% MICU
transfer rate would be penalized by 14 excess deaths per
1000 admissions. 

■ COMMENT BY DAVID J. PIERSON, MD
An increasing number of health care providers,

health plans, third-party payers, and regulatory agencies
collect and disseminate information used to judge and
compare the quality of care. Each hospital is compared
to its neighbors as well as to broader benchmarks on
such things as mortality and ICU length of stay, which
are used to make inferences about the quality of care.
Potential patients, the media, and others naturally
assume that a hospital with higher death rates or ICU
lengths of stay than other institutions in the area pro-
vides service that is not as good. Therefore, the factors
used to determine such data must take into account all
aspects of patient demographics, specialization, and
other factors in order for them to be as reflective as pos-
sible of the true quality of care. 

The “transfer factor”—the effect of patients trans-
ferred directly to the MICU from ICUs at other institu-
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tions—results in skewed data that make the referral hos-
pital’s outcomes look worse than they really are (includ-
ing, in this instance, 1.4% excess deaths) when standard
benchmarking procedures are used. Even when the best
available risk-prediction measures are used, there is a
substantial underestimation of transfer patients’
resource use and outcomes. As pointed out by
Rosenberg et al, this underestimation is almost certainly
worse when only administrative or DRG information is
used for benchmarking. 

One conclusion that could be drawn from this study
is that accepting transfer patients from other institutions
should be avoided, since such patients make the receiv-
ing hospital’s outcomes and quality indicators look
worse. Such a conclusion would obviously be a mis-
take. However, the findings of this study emphasize the
importance of using the best possible methods for gen-
erating data by which health care institutions are com-
pared, both locally and nationally. Institutions refer
complex, critically ill patients to hospitals like the one
from which this study’s data were generated precisely
because such patients can be better managed there. The
health care system must find a way to avoid penalizing
referral centers for things that arise as a direct result of
the role they play in that system.   ■

Special Feature
Randomized, Controlled
Trials—Strengths and
Weaknesses
By Jun Takezawa, MD

The randomized, controlled trial (rct) is
believed to provide the strongest evidence for veri-

fying both effectiveness and ineffectiveness of a given
treatment. Once the RCT judges the proposed treatment
as ineffective, it is rare that the treatment is ever evaluat-
ed again. However, because of the various critical limi-
tations inherent in RCTs, profound caution is required
to interpret their results. The risks of misinterpretation
of any RCT are considered here, using RCTs on the
acute respiratory distress syndrome (ARDS) as an
example.

Diagnostic Criteria
Current diagnostic criteria such as chest x-ray1 and

impairment in pulmonary oxygenation [eg, P(A-a)O
2
]

allow for serious diagnostic inaccuracy. Because pos-
itive end-expiratory pressure (PEEP) and/or prone
positioning can easily affect P(A-a)O

2
, the ARDS

patients who respond to the above manipulations can
be intentionally allocated to the treatment group,
which leads to selection bias, especially when the
trial cannot be blinded. The diagnosis, which tries to
clarify the mechanism of the disease/syndrome and
the parameter used to evaluate the effect of the treat-
ment/intervention on patient outcome, should be
clearly differentiated. Chest x-ray reading, oxygena-
tion, CO

2
elimination, or pulmonary mechanics may

help investigation of the mechanism/process of
ARDS but may not stratify the severity of ARDS in
terms of mortality.

Entry Criteria
The mortality of ARDS has been reported to be

30-60%. However, the RCTs reported by the ARDS
network enrolled patients with high predicted mor-
tali ty of more than 75% as estimated by the
APACHE III scoring system.2-5 When mortality is
taken as a primary end point and the patient predict-
ed mortality is high enough, a vast number of
patients are required to prove its effectiveness, if it is
truly effective. Additionally, in spite of their high
predicted mortality, the actual mortality of the
ARDS network patients was 30-40%, in both control
and treatment groups. It can be interpreted either
that superimposed development of ARDS improves
the outcome of the original disease or that the origi-
nal standard treatment for ARDS was much more
effective than the proposed treatment. 

Case Mix
The clinical entity of ARDS comprises a mix of

cases, and the advantageous effect of the given treat-
ment on a certain subgroup of ARDS patients could
be obscured by the presence of other subgroups who
do not respond to the treatment. ARDS can develop
through various etiologies, with sepsis, pneumonia,
chest trauma, and massive transfusion as common
examples. Steroids offered to ARDS patients (with
the ARDS due to a mixture of causes) was reported
to provide no benefit. There is little doubt and truly
no argument that where sepsis and bacterial pneumo-
nia are involved in the development of ARDS,
steroids are harmful. However, if ARDS develops as
a result of chemical pneumonitis and some types of
interstitial pneumonitis, steroids may well play a role
in improving the outcome. Therefore, although the
subgroup of ARDS patients responds to the given



treatment, this subgroup, when included in the whole
group, may not be judged as responding to the treat-
ment because of its small effect size. Therefore,
patient selection and/or composition are important to
interpret the results, especially when a negative result
is obtained.

Magnitude of Significance
When the risk reduction is very small yet still sig-

nificant, a large number of patients is required to
prove its effectiveness, and as a result, the number of
patients needing to be treated (NNT) becomes over-
whelming. Thus, even though the proposed treatment
is verified as effective, it will never be considered
feasible from the viewpoint of cost-effectiveness.
Therefore, during the interim, the NNT should be
calculated to determine whether the trial should be
continued. 

Prognosis Predicting Scoring Systems
Prognosis predicting scoring (PPS) systems such as

APACHE and SAPS fail to predict the mortality of
ARDS. Thus, even though the difference in APACHE
or SAPS scores may be insignificant between the con-
trol and treatment groups, this does not indicate that the
severity of ARDS is identical between the groups. In
other words, comparison could have been made
between the different patient populations. As far as
mortality being taken as an end point, PPS of ARDS
must be adjusted to stratify the severity of ARDS.
Thus, when the risk of ARDS is adjusted, a different
result can be obtained.

Confounders
In order to eliminate selection bias, the patients

are randomly allocated to make the known and
unknown confounders distribute equally in both
arms. Although the mean airway pressure (mPaw) is
known to be related to pulmonary oxygenation, the
RCTs, which compared pulmonary oxygenation dur-
ing airway pressure release ventilation (APRV) or
high-frequency oscillation (HFO) with that during a
conventional ventilatory mode, were conducted at
different mPaw.6,7 In other words, the known con-
founder (mPaw) was not distributed equally between
the groups. This comparison was made between the
different patient populations, and therefore, the
result cannot be verified. In the case of the ARDS
network study on low tidal volume strategy,3 ventila-
tor-delivered t idal volume (VT; VTvent) was
restricted to be less than 6 mL/kg in the treatment
group and 12 mL/kg in the control group, using the

assist-control mode. Accordingly, peak inspiratory
and plateau pressures (PIP and Pplat, respectively)
were lower in the low VTvent group. However, total
VT (VTtot), which was composed of both patient
VT (VTpt) and ventilator VTvent, were identical
(see Table 1). When VTvent is restricted to a small
volume, the patient has to provide more effort to
obtain the previous VTtot, which forces the patient
to increase respiratory rate and/or inspiratory effort.
(Actually, both RR and MV were increased in the
low VTvent group). During partial ventilatory assist,
transpulmonary pressure is responsible for distend-
ing the lung, as well as for developing ventilator-
induced lung injury. Therefore, although VTvent was
preset in the 2 groups, actual transpulmonary pres-
sure was similar or different between the groups. 

Racial and Cultural Differences
Although most RCTs have been conducted on

Western patient populations, direct extrapolation of
the results to other races has not been guaranteed.
Some RCTs showed different results between
Western and Asian populations. For example, an
RCT on the calcium channel blocking agent
nitrendipine, which was developed for treatment of
isolated systolic hypertension, was conducted in
China (Syst-China) and Europe (Syst-Euro) on their
respective populations and reached different results
(see Table 2).8,9 The incidence of stroke was reduced
by nitrendipine in both races. However, this treat-
ment reduced all-cause mortality of isolated systolic
hypertension in older Chinese people but not in
European people. 

Another example is a prospective cohort study on
anticoagulant (warfarin) therapy for prevention of
cerebral events due to atrial fibrillation (AF), which
was conducted in the European and Japanese popula-
tions.10,11 In the European study, 214 patients with
nonrheumatic AF received warfarin. The incidence of
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Table 1

Comparison Between Low VT
and High VT Strategy3

Low VT High VT
group group

Pts 432 429

APACHE III 81 ± 28 84 ± 28

VTtot 676 ± 119 665 ± 125

Minute Volume 13.4 ± 4.3 12.7 ± 4.3

Respiratory Rate (Day 3) 30 ± 7 17 ± 7

Mortality 31.0 39.8
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ischemic and hemorrhagic events was monitored for
2 years. The optimal international normalized ratio
(INR) during warfarin therapy was 2.0-3.9. No effect
was observed when INR < 2.0, and major hemor-
rhagic events occurred when INR > 5.0. In the
Japanese study, where the RCT was conducted on
nonvalvular AF patients younger than 80 years old,
the patients were allocated to the conventional INR
(2.2-3.5) group (55 pts) and to a low-intensity INR
(1.5-2.1) group (60 pts). Incidence of annual recur-
rent ischemic stroke and hemorrhagic complication
was monitored, and it was found that the annual inci-
dence of ischemic stroke was similar between the
groups. However, the trial was stopped at 658 days
when 6 patients died of hemorrhage, which was a
significantly higher incidence (6.6%/yr) than that of
the low-intensity group. It was concluded that a
lower INR of warfarin was required in older Japanese
patients to prevent secondary stroke and hemorrhagic
complications. 

Meta-Analysis
Although a meta-analysis is considered to be

equivalent in some ways to a large-scaled RCT, fre-
quent discrepancies are present between them.12

Because RCTs with a small observational number
may inherit a risk of uneven distribution of con-
founders, the evidence is much stronger in the
large-scaled RCT than accumulated small-sized
RCTs, as in meta-analysis. Another problem of
meta-analysis is publication bias. It is well known
that RCTs favorable to the authors are likely to be
published and those not favorable to the authors are
likely to be discarded. If those publications are
included for meta-analysis, the result will mislead
the readers. 

Conclusion
In summary, careful evaluation of any RCT is

required to interpret the results. Patient population (sub-
group analysis), severity of illness, confounders, end
point, clinical feasibility, and cost-effectiveness are to
be strictly evaluated. Investigations into the mechanism
of the disease should never be confused with the clinical
trials.   ■
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CME/CE Questions

21. COPD patients with acute exacerbations and which of the fol-
lowing findings have been shown to benefit from NPPV?
a. Arterial pH < 7.30
b. Arterial PCO

2
> 50 mm Hg 

c. Temperature > 38.3°C
d. Severe hyperinflation by chest x-ray
e. All of the above

22. Which of the following patients is most likely to benefit from
NPPV? 
a. A clinically stable patient with an arterial PCO

2
of 70 mm Hg

b. A patient with a pulse oximetry saturation of 76% and agonal
respirations 

c. A patient with an acute exacerbation and an arterial pH of 7.28
d. A patient with an irregular pulse and BP 80/50 mm Hg 
e. A patient with increased sputum production but no increase in

dyspnea

23. Possible reasons for a slow transfer to the ICU included:
a. failure to manifest any of the identified physiologic criteria.
b. older age and treatment preference. 
c. problem occurred during weekends or off shifts. 
d. lower acuity in the slow-transfer patients.
e. bedside evaluation occurred at least 3 hours after the event.

24. Patients who received a more rapid transfer to the ICU:
a. had a higher APACHE II severity-of-illness score on the clinical

unit.
b. were admitted to medical, rather than surgical, units.
c. were more likely to be seen by a physician within 2 hours of the

event.

d. were admitted to units with a more experienced nursing staff.
e. were admitted to services using a hospitalist.

25. Compared with patients admitted to the MICU directly from
the emergency department or clinics, patients transferred from
another hospital:
a were sicker, as assessed by APACHE and Acute Physiology

Score.
b. had a higher ICU mortality rate.
c. stayed longer in the ICU.
d. All of the above
e. None of the above

26. What would be the effect of generating benchmark data from a
referral hospital with a 25% MICU transfer rate compared to
another hospital with a 0% MICU transfer rate? 
a. 14 fewer deaths per 1000 admissions
b. 7 fewer deaths per 1000 admissions
c. No difference in death rate per 1000 admissions
d. 7 excess deaths per 1000 admissions
e. 14 excess deaths per 1000 admissions

27. Which of the following can affect the clinical application of the
results of a randomized, controlleld trial?
a. Diagnostic criteria
b. Confounders
c. End points
d. Racial and ethnic differences 
e. All of the above

28. Which of the following statements is true about the Chinese vs
European studies of nitrendipine in systolic hypertension?
a. The Chinese study enrolled twice as many patients.
b. Nitrendipine doses differed markedly in the 2 studies.
c. Differences in all-cause mortality were significant in Europeans

but not Chinese.
d. All of the above
e. None of the above
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CME/CE Objectives
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.

Answers: 21. (a); 22. (c); 23. (e); 24. (a); 25. (d); 26.
(e); 27. (e); 28. (e)
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Networks More Important as Rural Emergency Rooms Close
Groups propose rural rotation for ER residencies

By Julie Crawshaw, Critical Care Plus Editor

Good ed/icu networks are becoming more important as more rural hospitals close due to lack of
funding, says Janet Williams, MD, FACEP, director of the Center for Rural Emergency Medicine and

Professor of Emergency Medicine at West Virginia University in Morgantown. Williams notes that the role of a
rural hospital is increasingly to assess, stabilize and package the patient for transfer to a tertiary care center, which
may be 200 miles or more distant. 

“It’s very interesting that most of the practice models and research and training used in emergency medicine
have been based on an urban environment,” Williams says. “But rural hospitals basically have a different focus for
patient care when it comes to critical illness.”

Williams is part of a group within the American College of Emergency Physicians (ACEP) that wants to encour-
age residency-trained physicians to choose practices in rural areas. One means of doing this is for academic med-
ical centers to reach out to rural hospitals and provide either clinical consultation or access to information and
treatment guidelines. 

“Right now there aren’t many partnerships between academic centers and rural hospitals,” she notes. Other
organizations involved in this effort include the Society for Academic Emergency Medicine, the American Board
of Emergency Medicine, the American Hospital Association, the Office of Rural Health Policy, the American
Association of Family Practice and the Emergency Medicine Review Committee.

Different Needs in Different Areas
Williams says that there’s always been an assumption that what works in a city will work in a rural area. Rural

areas, however, have far more severe agricultural traumatic injuries with frequently delayed discovery. “If you
crash your car in the middle of a rural area, you may not be discovered for hours,” Williams observes. “In an urban
setting an ambulance is there within a few minutes. Delayed transport is another problem as it takes longer to get
people to where they need to go on rural roads, which frequently cover treacherous terrain and can become impass-
able in bad weather. Plus, mortality and morbidity is higher in rural areas for the same type of disease process
when compared to urban. Residents of rural areas often wait longer to seek medical attention. They may present
several hours into a heart attack versus an urban area where the patient receives thrombolytic drugs much more
quickly.”

One way to get more physicians to settle in rural areas is to have at least part of their training take place there,
Williams says. “We’re looking at different options. There could be a distance education component, with students
attending lectures at a major university through video conferencing. But getting sufficient experience calls for
doing both urban and rural medicine.”

ED residents, she says, need to train for at least two years in urban areas to see enough patients to learn what they
need to know. Some studies show that physicians choose their practice location based on where they did their train-
ing. “I think the reason is that all the training centers are in urban areas—nothing currently entices physicians to go



to rural areas where salaries are lower, hours are longer,
and the typical rural physician does a lot more multi-
tasking,” Williams says.  

Rural Physicians Have to Do it All
J. Robert Parkey, MD, practices at Clay County

Memorial Hospital in Henrietta, Texas, a town of 3,000
people and three physicians in a county of about 10,000
people spread out over 1,600 square miles. It’s a very
rural county with agrarian economy, says Parkey, who
practices primary care as well as emergency medicine.
Last year’s leap in malpractice insurance rates caused
him to stop practicing obstetrics, and Parkey delivered
his last baby in January. 

The biggest hurdle Parkey sees to getting more ED
docs to spend time in rural areas is that ED residency
programs require seeing a certain volume of patients in
an educational facility, which immediately disqualifies
most rural hospitals. He’d like the body governing resi-
dency requirements to agree that urban ED residents
can do at least some rotations in a rural facility with a
lower patient volume. 

“Most of us in rural medicine would disagree that
fewer patients mean the educational experience is inad-
equate,” Parkey says. “In fact, I would even argue that
possibly the opposite is true—if you don’t have to see
10 patients per hour, you have more time for teaching.
That’s my opinion as someone out in the trenches, but
it’s certainly not held by the folks who set the rules for
residency programs.”

Parkey says that ACEP has looked hard at ways for
recruiting and retaining physicians to small communi-
ties. “Our colleagues in family practice have done a
tremendous amount of research in this area and have
found that the most successful placements of residents
into small communities are physicians who are from a
small community themselves,” Parkey says. “It’s really
a recruitment issue—identifying those medical students
who come from small communities and appreciate
them. Those are the guys and gals who are most likely
to stay there and not bail.”

Retention’s also a big issue, according to Parkey.
Government programs are still available for “Northern
Exposure” type payback placements, but many people
don’t remain rural once their payback time is up. 

Economics require at least 10,000 ED visits per year 
Studies done by ACEP’s Rural Workforce task force

have shown that it takes an emergency department vol-
ume of around 10,000 visits per year to support a full-
time staff that practices only emergency medicine. In
contrast, Parkey’s hospital sees about 3,000 emergency
room patients a year. “If I had to rely on emergency

room volume to live, I’d starve to death. I have to prac-
tice primary care as well, as a matter of survival,” he
says.

Parkey says that one of the more interesting ideas put
forth is using some type of combination program in
which a resident goes through a family practice/emer-
gency medicine program, puts in a few extra years and
comes out able to be boarded in both specialties. “You’d
get the best of both worlds—a boarded emergency med-
icine physician and someone who’s trained more in the
preventive, basic OB/GYN, pediatrics, minor surgery
and ambulatory medicine that an emergency medicine
residency doesn’t prepare somebody for,” Parkey notes.

However, success depends in large part on how long
a combined residency would take. An emergency resi-
dency, Parkey observes, is usually three and sometimes
four years. A combined residency could well require at
least a five-year program. This could make convincing
residents to stay out of the marketplace for the addition-
al time a hard sell, especially given that there isn’t as
much money to be made in a rural practice as there is in
a more populated community. 

“The cost of living is quite a bit lower,” Parkey says.
“Economically, it’s a wash, but a lot of people don’t see
that. They only see what their net income will be.”

Parkey adds that the residency models in use now
clearly won’t solve the problem. “We need to look at
an entirely new training paradigm if we’re going to
develop folks who can be both comfortable and capa-
ble while practicing in communities too small to sup-
port a full time emergency room physician,” he says.
“I don’t have personal knowledge of how the medi-
um-sized communities are faring in recruitment and
retention, but I understand from talking with folks
who work in them that they’re having some of these
problems, too.”

For more information contact Janet Williams, MD, at
(304) 288-8297 or Robert Parkey, MD, at (940) 538-
5421.   ■

Clinical Pathways Making
Some Inroads 
Software tends to be physician-driven

Advancing technology continues to reshape
the way care management is practiced in the ICU

and elsewhere, but early experience shows that technol-
ogy is no guarantee for physician buy-in at the front
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end, much less patient compliance at the back end.

Several large institutions such as New York
University (NYU) Medical Center in New York City
now are using automated systems. However, even
for a large sophisticated system such as NYU,
automation is no easy task. It is not primarily the
hospital information system that is the problem,
according to Barbara Delmore, RN, a nurse case
manager on the NYU surgery unit. She says the
biggest challenge is getting certain physician groups
to use it.

“Right now, there are only two surgical groups using
it faithfully,” she says. “The others prefer not to use the
care plan that gets loaded each day.” Instead, she says
they tend to use the order sets, which also are compo-
nents of the pathway.

NYU began automating in its surgery department
using a system called CareMinder, which takes the
user through a series of order sets. Based on the
written pathways that the hospital had used for
years and set up with the help of nurse specialists
working in information systems, the automated
pathway takes physicians or case managers through
patient care, step by step, using different screens on
the computer. 

When the patient comes out of surgery, physicians
execute all the orders at once instead of on a daily basis,
Delmore explains. The CareMinder version is put into
suspense by the nurse who sends the patient to the oper-
ating room (OR), she says. Once the patient comes out
of the OR, the resident starts to execute the orders for
the OR day, which is referred to as Day Zero. 

The process is very interactive, Delmore adds. One
step triggers the next. There also is an option to go out-
side the pathway’s guidelines if someone deviates from
the pathway. 

Caregivers can order lab tests or antibiotics directly
on the computer, she points out. “The clinical pathway
is supposed to be looked at every single day. That is the
whole purpose.”

However, the system has some difficulties, Delmore
says.

“Unfortunately, if someone goes into the OR and
they were not put on the clinical pathway when they left
and nobody put them on between the time the patient
went to the OR and came to the recovery room, then
you have lost the whole pathway,” she says.

The software is all physician-driven, Delmore
says. “Some groups use it and have no problem with
it, and some do not.” In short, it has become more of
a practice issue than a technology issue. “The bottom
line is that the clinical pathways are still there. They

are still present, just in a different form,” she says.
NYU continues to push the system. Eventually,
Delmore wants nurses to be able to chart the out-
comes, she says. NYU also would like the system to
be Windows-based, which it is not. “That, to me,
would be cutting-edge.”

Emory University Hospitals in Atlanta also has
begun the automation of care pathways, says Rosalie
Przykucki, RN, MSN, coordinator of clinical perform-
ance improvement. One benefit of the Emtek system,
currently in place only on Emory’s ICUs, is that it has
some graphing capabilities. “Some of the physicians
want to see trends, [such as] ‘What has his temperature
been for the last 24 hours?’ and it actually builds a
graph for you,” she adds.

“I wish our systems were completely automated, but
they are not,” she adds. Instead, Emory has been struc-
turing its paper pathways to be the same at both Emory
University Hospital and Crawford Long Hospital—the
result of the merger of the two Atlanta facilities.
Currently, when a patient leaves the Emory ICU, all the
pathway information is downloaded and printed onto a
readable chart copy, which then follows the patient,
Przykucki says. 

Not Just ‘Cookbook Medicine’
The automatic aspect of the new technology gives

physicians even more reason to call it “cookbook medi-
cine.” In fact, Przykucki argues the opposite is true.
Having pathways on the computer makes it much easier
to change and modify them to fit individual patients’
needs. 

In addition, more physicians are buying into the
pathway process through this technology. “I think as
more and more physicians go through their medical
training, they are going to find that this is a tool that
really helps them,” she explains.

Przykucki agrees with Delmore that the real state of
the art will be when the automated pathways and order
sets become electronically linked to outcomes.
“Everybody would love that.”

Emory still is committed to the pathways but does
not have a traditional case management system, she
says. “It is a hybrid program more than strict case man-
agement, and my role is an interface to clinical perform-
ance improvement.”

Przykucki says she looks at the overall flow of
various pathways in the system—how well patients
are doing in terms of the lengths of stay and any
complications. “I also work with the physicians in
the pathway teams on implementing changes for any
new technology and new protocols that have come



along,” she adds.
When a patient is ready to leave the hospital, care-

givers know where the patient should be and what he or
she can do at home, Przykucki says. “This will give the
caregiver and patient an idea of what he should be able
to do or what he may need help with,” she explains.
Patient pathways have been around for a long time, but
there is now a lot more emphasis on the aspect of
patient training, she explains.

For example, caregivers now can tell patients the
kinds of procedures taking place for specific diagnoses
such as diabetes or coronary artery disease, she says.
“Then we move the patient through the hospital process
to the point where he or she is ready to go home, and
we have given them patient education to take beyond
the hospital walls.”

Przykucki says that because a patient’s stay in a
hospital typically is short, it often is difficult to cram
everything into that short period of time. That is why
it is important to give patients something to take
home that is easy to read and that has a link to the
Internet or a 24-hour hotline at the hospital or the
physician’s office to help get their questions
answered, she adds.

“Unfortunately, in the period of time in the hospi-
tal, their mind is not concentrating on everything,”
she explains. “It is racing ahead or thinking about
what the doctor just said.” The patient pathway can
help translate the message into something the
patients can take home.

Certain services such as surgical services also
have clinical coordinators who call patients at regu-
lar intervals after discharge, Przykucki reports. “Our
nurses routinely call the patients to follow their
progress.” Emory also has a 24-hour hotline in case
there is an emergency and patients need to contact a
physician, she says. A lot of this information is auto-
mated in the links that are available on the Internet
sites. Some of the clinical programs for developing
pathways and many of the major software companies
now have programs that can be tailored to both clini-
cal pathways for the hospital and the clinical path-
way for patients based on evidence-based pathways.

“In general, any pathway that is worth its salt needs
to have a basis in evidence-based medicine,” she says.
“Basically, that is nothing more than looking at the
body of clinical trials that are out there and trying to uti-
lize them in a way that will bring about the best results
for your patients.”

For more information, contact Barbara Delmore at
(212) 263-7946, or Rosalie Przykucki at (404) 712-
4665.   ■
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