
Earlier Hospital Discharge for Com-
munity-Acquired Pneumonia—

What is a Day Worth?
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Among hospitalized patients with community-acquired
pneumonia, major cost savings accrued from early hospital dis-

charge, rather than from other interventions such as changing from
the intravenous to the oral route of antibiotic administration.

Source: Fine MJ, et al. Relation between length of hospital stay and 
costs of care for patients with community-acquired pneumonia. 

Am J Med 2000;109:378-385.

Fine and colleagues report economic and outcomes in-
formation for patients treated at three different hospitals for

community-acquired pneumonia. The data come from the Pneumo-
nia Patient Outcomes Research Team (PORT) studies and were col-
lected at two university hospitals (1 in Pittsburgh, the other in
Boston) and a community hospital (in Pittsburgh). Nine hundred
eighty-two patients were enrolled. Of those, 863 were included
after the outliers were eliminated (those who died or spent > 30
days in the hospital). Fifty-five percent of patients were 65 years of
age or older. Charge information was obtained from bills submitted
to Medicare.

The mean stay in the hospital was seven days with an average
charge of $5492, or $836 per day. Further analysis indicated the
first day was the most expensive, largely because of the pharmacy,
laboratory, and radiology services. Emergency department services
were also included in the overall charges. The median hospital
room charge for the three hospitals was $491, or 59% of total
charges. The room rates varied from $398 to $540 (both university
hospitals). Nonroom charges included $122 per day for laboratory
tests, $67 per day for pharmacy and intravenous (IV) solutions,
$48 per day for radiology tests and procedures, $65 for “other”
services, and $43 for the emergency department services. 
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The university teaching hospital in Pittsburgh had
the highest charges ($7341) whereas the private hospi-
tal was $5397 even though the stay was a little longer
(mean, 9.4 vs 8.4 days; median, 8 vs 7 days). Patient
populations and outcomes were the same. The patterns
of medical evaluation and treatment were similar
among the institutions. The differences in charges sug-
gest there are opportunities to make the care of com-
munity-acquired pneumonia more cost-efficient in
some hospitals.

When Fine et al examined actual billed charges
they found an average of $680 could be saved if
patients were discharged one day earlier and $1408 if
it was two days earlier. Since the patients were a low-
risk group for 30-day mortality, it was concluded that
efforts should be made to save money through short-
ening hospital stay.

■ COMMENT BY ALAN D. TICE, MD, FACP
The PORT investigators continue to mine their data

and have come up with some interesting information,
even though it is getting less relevant. The seven-day
hospital stay from 1991-1994 is no longer acceptable.
Hospital stays have fallen substantially since then. A
recent study suggests two or three days of hospital
care is all that is needed to reach clinical stability and
that earlier discharge can be achieved without a reduc-
tion in clinical outcome.1-3

The first day in the hospital is clearly the most
expensive with a cost equivalent to nearly three other
days. The cost benefits of earlier hospital discharge are
clear, although they diminish with each additional day.
Any progress that can be made to avoid hospitalization
altogether would certainly be a cost savings as well.
Fine et al have already reported some of the advantages
of avoiding admission—including a more rapid return
to work and activities of daily living—but it has been
reported only in abstract form.4

It is also interesting to note what the hospital
charges for the care of pneumonia are. The majority
are not for medical evaluation (17% of charges) or
treatment (7% of charges), but rather housing, at a rate
of $491 per day. This is more than an ocean view room
at the Hilton Hawaii ($340/d) with a king-sized bed
during peak season. While the Hilton may not be
appropriate for the patients with severe disease or at
high risk for 30-day mortality by Fine et al’s criteria, it
may be for the low-risk patients.

The report brings to light how much money can be
saved by treating patients with community-acquired
pneumonia as outpatients rather than inpatients. Fine
et al have previously analyzed why the opportunities
for outpatient care have not been better used. The rea-
sons they have found responsible for unnecessary
admissions and unneeded hospital stays have includ-
ed a lack of available home and ambulatory care IV
antibiotic therapy resources in the community,
delayed diagnostic services in the hospital, and slow
discharge planning.5,6 On the other hand, patients are
quite happy to avoid hospital stays and prefer home
care.7

The concept of outpatient parenteral antimicrobial
therapy for community-acquired pneumonia has also
seemed to elude the recently published IDSA guide-
lines for community-acquired pneumonia, which sug-
gest the route of antibiotic therapy should be based on
whether the patient needs to be hospitalized, not the
severity of illness or the infection being treated.8

These figures also challenge the usual focus on the
costs of IV antibiotics—which commonly comprise
less than 10% of the average daily charges—and bring
into question the value of in-hospital switch to oral
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antibiotics, compared with shortening hospital stay by
a day ($836) or even an hour ($34.83), if charges are
strictly accounted for by time.

The major fault in the article and in the design of the
study is that only billed Medicare charges were exam-
ined. The thought that these reflect actual costs is unre-
alistic. That they reflect actual payments for services is
even more remote. Charges and payments for private
insurers and Medicaid would be different. It is, never-
theless, helpful to see some actual dollar figures related
to care in the medical literature and to get an idea of
the relative costs and charges for different aspects of
care.  The actual charges of a day in the hospital in a
standard room are more likely on the order of $1000
per day (American Hospital Association says $1063/d
for an average bed as of 1998).

The PORT team again brings us useful, practical,
and insightful information from the huge database
they have developed. They have previously docu-
mented the value of outpatient therapy and the reluc-
tance of doctors to prescribe it, and the interest in
patients in receiving it. We look forward to more of
their information and insight.   ❖
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Conference Summaries: 
ICAAC 2000, IDSA 2000, 
and ASTMH 2000: Part II
C O N F E R E N C E  C O V E R A G E

Editor’s Note: The following summaries represent a
selection of papers dealing with subjects other than HIV
infection from those presented at the three meetings list-
ed below. It is important to recognize that many of these
summaries are extracted only from the published
abstract and it is possible that some of the material pre-
sented at the conference may have differed. The
abstracts can be found on-line at the URLs given. The
40th Interscience Conference on Antimicrobial Agents
and Chemotherapy (ICAAC), Toronto, Canada, Sept.
17-20, 2000; http://www.asmusa.org. The 38th Annual
Meeting of the Infectious Diseases Society of America
(IDSA), New Orleans, La, Sept. 7-10, 2000;
http://www.idsociety.org. The 49th Annual Meeting of
the American Society of Tropical Medicine and Hygiene
(ASTMH), Houston, Tex, Oct. 29-Nov. 2, 2000;
http://www.astmh.org. —Stan Deresinski, MD, FACP

Nosocomial & Nosohusial Infection/
Hospital Epidemiology

What at first appeared to be a significant increase in
the incidence of nosocomial infections was instead
determined to be a pseudo-outbreak, likely caused by
increased diagnosis by physicians. The latter occurred
in response to the insititution of an antibiotic control
program as a result of a need to justify antibiotic pre-
scriptions. (IDSA #19.)

Antibiotic-resistant bacteria, including S. aureus,
enterococci, and Gram-negative bacilli were recovered
from a small proportion of scissors used by health care
workers. Of 54 toys brought into the children for hos-
pitalized children, all yielded bacteria on culture,
including coagulase-negative staphylococci (78%), S.
aureus (18%), and Pseudomonas spp. (3%). (ICAAC
#2334, #1589.)

Transient streptococcal bacteremia was detected in six
of 68 (8.8%) patients immediately after urgent orotra-
cheal intubation. No bacteremia was detected before or
one hour later. Thus, blood cultures obtained in this set-
ting must be interpreted with caution. (ICAAC # 1736.)

Two distinct clusters of infection with Serratia
marcescens resistant to imipenem were traced to a con-



taminated reusable saline dropper bottle used for wound
dressings in an outpatient office. (ICAAC #1178.) An
outbreak of P. aeruginosa infection in a newly renovated
reverse isolation unit resulted from exposure to hospital
water. An outbreak of infection with a clonal strain of a
previously undescribed ESBL-producing member of the
Enterobacteriaceae, called Enteric Group 137, caused
an outbreak of infection at a single hospital. (ICAAC
#1175, IDSA #7.)

The continued emergence of resistant Gram-nega-
tive hospital pathogens has led to both new looks at
old drugs and the development of new agents. Only
one clinical and bacteriological failure was observed
among 14 evaluable patients infected by Enterobacte-
riacea producing extended spectrum beta lactamase
(ESBL) and/or AmpC cephalosporinase after treat-
ment with cefepime. Colistimethate sodium (colistin)
administration was safe and efficacious in five pedi-
atric burn patients with infections due to mulitple-
resistant P. aeruginosa. Thirty patients with infection
due to multi-drug resistant P. aeruginosa were treated
with colistin for a mean duration of 18.5 days without
evidence of nephrotoxicity or neurotoxicity. (ICAAC
#1716, #962, #1724.)

Administration of piperacillin/tazobactam in a dose
of 9 g every 12 hours was well tolerated in healthy vol-
unteers and maintained serum concentrations above the
MIC for 50% or more of the dosing interval (% T >
MIC) for organisms with MICs of 32 mcg/mL or less.
Administration of 6.75 g every 12 hours was associated
with 50% or more of T greater than MIC for organisms
with MICs of 16 mcg/mL or less. (ICAAC #2249.)

MK-0826, a long, half-life 1-β-methyl injectable car-
bapenem, is active against multiple strains of ESBL-pro-
ducing and plasmid-mediated AmpC producing Enter-
obacteriaceae, as well as against penicillin- and fluoro-
quinolone-resistant pneumococci. Like other carbapen-
ems, it is inactivated by metallo-β-lactamases. Its activi-
ty against anaerobes is similar to that of imipenem and
meropenem. (ICAAC #380, #383, #387.)

The increasing number of immunocompromised
patients provides a background for hospital-acquired
fungal infections. Six neutropenic patients with hemato-
logical disease developed invasive infection due to Sce-
dosporium prolificans; all six died. Institution of “aerial
control measures” was followed by an absence of further
cases. (ICAAC #1177.)

Fungemia due to Exophiala jeanselmei was detected
in 23 patients in less than a year at one institution. A
multivariate analysis found that use of corticosteroids,
the presence of neutropenia, and prolonged hospital-
ization were associated with infection. Environmental

sampling revealed the presence of the fungus in deion-
ized water in the pharmacy used to prepare antiseptic
solutions, in one water tank, and from a sink in a non-
patient care area. The clinical isolates and those from
the pharmacy water appeared genotypically identical;
discontinuation of the use of this water was followed
by cessation of the appearance of new cases of
fungemia. (ICAAC #1174.)

An outbreak of Q fever occurred in kitchen workers
at a hospital in Jerusalem. (ICAAC #1176.) 

Azithromycin was superior to placebo as prophylaxis
against the development of severe respiratory illness in
employees, although not organism colonization, during
a hospital outbreak of Mycoplasma pneumoniae pneu-
monia. (IDSA #178.)

A case-control study in stem cell transplant recipi-
ents with indwelling Hickman catheters found that the
following were independent risk factors for blood-
stream infections (BSI): self-administration rather than
administration of infusions by a care giver; a lower fre-
quency of change of needle-less IV device (ND) sys-
tem; and a higher frequency of bathing. After introduc-
tion of improved patient education, increasing the fre-
quency of ND change to twice weekly, and the use of
Parafilm™ to protect the ND to Hickman connection
during bathing, the incidence of BSI was reduced by
more than one-half. (ICAAC #1424.)

The use of a chlorhexidine-impregnated sponge
placed over the insertion site of short-term arterial and
central venous catheters significantly reduced the risk
of catheter colonization and catheter-related BSI.
(ICAAC #1430.)

Urinary Tract Infection

Treatment of asymptomatic bacteriuria in women
with diabetes mellitus did not affect the incidence of
subsequent symptomatic cystitis, but did decrease the
incidence of pyelonephritis. Maintenance of sterile
urine did not affect renal function. (ICAAC #1750.)

A total of 22.9% of 2189 urine isolates of E. coli
from women with community-acquired urinary tract
infection in Mallorca were resistant to ciprofoxacin.
(ICAAC #1753.)

Skin & Soft Tissue Infection

One hundred eighteen cases of olecranon septic
bursitis were seen in Calgary over 21 months. Fewer
than 20% were febrile, defined as a temperature high-
er than 37.8°C. S. aureus was recovered from 88%.
(ICAAC #1758.)
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Mediastinitis

A retrospective review of 110 cases of mediastinitis
after cardiac surgery found that 48% were due to coagu-
lase-negative staphylococci (CNS), 22% to S. aureus,
and 18% to Gram-negative bacilli. CNS infection was
more likely to be associated with an absence of clinical
signs of mediastinitis and with negative blood cultures
than was infection with other organisms. (ICAAC #710.)

Viral Infections

Respiratory Viruses
Influenza & Parainfluenza Viruses. Rhabdomyoly-

sis has been reported as a rare complication of influenza
virus infection. It appears, however, that muscle break-
down is quite common in this setting. An elevated serum
CPK (> 200 U/L) was found in 14 of 21 (67%) patients
with influenza virus infection (16 with influenza A and
5 with influenza B). The mean CPK was 2128 U/L
(range, 220-9655 U/l); no patient developed renal fail-
ure. (ICAAC #981.)

Zanamivir and oseltamivir, two neuraminadase
inhibitors, were approved for use in the United States in
the treatment of influenza A and influenza B virus infec-
tions in 1999. One potential value of early treatment of
these infections is the prevention of complications. One
common complication of influenza in children is acute
otitis media. With the use of selective agar, S. pneumoni-
ae, H. influenzae, and/or M. catarrhalis was detected in
nasopharyngeal secretions in 69% of healthy children
and in 79% of children during viral respiratory illness in
concentrations of 103 CFU/mL or more of secretion.
(ICAAC #1974.)

Oseltamivir administration is associated with rapid
distribution of the drug into fluid obtained from the mid-
dle ear and paranasal sinuses in concentrations well in
excess of the influenza virus IC90. (ICAAC #509.) In a
randomized, placebo-controlled trial, treatment of chil-
dren with influenza with oseltamivir reduced the risk of
subsequent otitis media by 56% in those ages 1-5 years
and by 40% in those 1-12 years of age. (ICAAC #977.)

In addition to the efficacy of these newer drugs in
the treatment of influenza, recent studies indicate that,
as expected, they are also as effective as prophylaxis.
Residents of long-term care facilities, 86% of whom
received influenza vaccination, were randomized dur-
ing each of three winter seasons to receive either
zanamivir (10 mg qd) or standard of care for 14 days
beginning at the outset of detection of an influenza out-
break. The standard of care in this study consisted of
administration of rimantidine if the outbreak was due

to influenza A and placebo for influenza B. Zanamivir
was superior to standard of care, including the use of
rimantidine (95% of outbreaks were due to influenza A
virus). (ICAAC #1155.) 

Concern has been raised about the ability of debilitat-
ed elderly to correctly use the zanamivir inhaler. Howev-
er, of 235 elderly residents of a long-term care facility,
196 (84%) were able to comply with inhalations of
zanamivir. (IDSA #609.)

One problem with the use of amantadine and rimanta-
dine is the emergence of resistant virus. In a clinical trial
comparing zanamivir to rimantadine in the prevention of
influenza outbreaks in nursing homes, no zanamivir-
resistance was detected among 93 isolates over three
seasons. In contrast, rimantadine-resistance was found
among 38% of isolates over two seasons. Eighteen sub-
jects developed influenza while receiving rimantadine,
10 were culture positive, and eight of these 10 were
shedding resistant virus. Six developed influenza while
receiving zanamivir; all six viral isolates remained sus-
ceptible to zanamivir. (ICAAC #181.)

Elderly residents of long-term care facilities, 80% of
whom had received influenza vaccination, were ran-
domized to receive either oseltamivir or placebo once
daily for six weeks during a period when influenza virus
infections were occurring locally. Oseltamivir adminis-
tration was associated with 92% protective efficacy and
reduced complications by 78%. (ICAAC #979.)

In a placebo-controlled trial that demonstrated effica-
cy of prophylaxis with oseltamivir, the incidence of
infection in placebo-recipient contacts of a symptomatic
influenza-infected family member was 20% (40/200)
and more than 70% of these secondary cases were
symptomatic. (ICAAC #980.)

In a randomized, placebo-controlled trial involving
1063 patients with influenza (81% influenza A), the
administration of oseltamivir was associated with a
mean decrease in duration of illness of 20.2% (24.2
hours). (IDSA #611.)

Thirty cases of culture-proven influenza virus infec-
tion were identified in adult solid organ transplant recip-
ients (19 received lung) at one center over the last
decade. Infection occurred a median of 2.3 years after
transplantation and occurred in some despite vaccina-
tion. Twenty-one (70%) were hospitalized, five (17%)
required mechanical ventilation, and eight (24%) secon-
darily developed bacterial pneumonia. Other complica-
tions included myocarditis and encephalitis. Tissue
examination of the transplanted organ demonstrated
some degree of allograft rejection in 13 of 21 (60%).
(IDSA #583.)

The effective use of anti-influenza drugs in most cir-
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cumstances requires the availability of rapid and accu-
rate diagnoses. In a direct comparison, with influenza
culture and DFA results as the standards, three rapid
diagnostic tests—FluQIA™, Quickvue Influenza
Test™, and Directigen Flu™—were essentially equiva-
lent, with sensitivities of 82-88% and specificities of 93-
96%. A fourth test, Z Stat Flu™, had comparable sensi-
tivity but its specificity was only 73%. (IDSA #604.)

Twenty-four cases of human parainfluenza virus
infection (63% HPIV-3) were identified in adult lung
transplant recipients at one center over the last decade.
They occurred a median of 1.4 years after transplanta-
tion. All 24 required hospitalization, seven had infil-
trates on chest x-ray, and five required mechanical venti-
lation. Some evidence of acute allograft rejection was
seen on examination of specimens obtained by trans-
bronchial biopsy in 18 of 22 (82%). Nine patients had
new onset or exacerbation of bronchiolitis obliterans.
Two (8%) patients died. (IDSA #582.)

Respiratory Syncytial Virus (RSV). It is increasing-
ly recognized that RSV is a pathogen of adults, as well
as children. A total of 658 community-dwelling adults
were followed through one winter season and monitored
for culture evidence of RSV and influenza virus infec-
tion during episodes of respiratory illness. A total of
36% of young and more than 90% of the elderly had
received influenza vaccination. RSV was detected in 22
(6.9%) of 318 evaluable illnesses while influenza virus
was found in 10 (3.1%). Twelve (54.5%) of the 22 RSV
infections were in the elderly. (ICAAC #184.)

An RSV subunit vaccine, BBG2Na, was safe and
immunogenic in elderly patients in a Phase II trial.
(ICAAC #740.)

Nine of 249 (9%) patients who underwent autologous
hematopoietic stem cell transplantation at the MD
Anderson Cancer Center developed RSV infection dur-
ing a community-wide outbreak. Two-thirds developed
pneumonia and two of these died. Treatment with
aerosolized ribavirin plus IVIG may have been associat-
ed with improved outcome. (IDSA #612.) 

Also at MD Anderson, 58 adults with leukemia were
hospitalized with RSV infection over an eight-year peri-
od. Pneumonia developed in 40 (69%) and 41% of
patients died as a consequence of pulmonary involve-
ment. Pneumonia occurred in 84% of those who were
myelosuppressed and in only 35% of those who were
not. Treatment with aerosolized ribavirin plus IVIG
appeared to have been associated with improved out-
come in patients who had evidence of myelosuppres-
sion. (IDSA #613.)

Picornavirus. More than 50% of common colds are
caused by picornaviruses, especially rhinovirus. In a

placebo-controlled trial in the treatment of upper respi-
ratory tract infection in adults, pleconaril administration
was associated with a mean 1.7 day reduction in dura-
tion of rhinorrhea (P = 0.07). The decrease in duration
was 2.25 days in those not taking concomitant cold med-
icine (P = 0.033). (ICAAC #1161.)

Adenovirus. An adenovirus 4 outbreak affected a
large number of military basic trainees at a Texas base.
Trainees were previously routinely vaccinated against
adenoviruses 4 and 7, which is no longer available.
(IDSA #81.)

Because almost 50% of pediatric hematopoietic stem
cell transplant recipients at Children’s Hospital in Los
Angeles developed evidence of adenovirus infection, a
prospective study was initiated. Two patients had evi-
dence of adenovirus infection at the time of transplanta-
tion, and four others developed infection at intervals rang-
ing from 13 days to 18 months later. All six were treated
with cidofovir and five became culture-negative after the
first dose, although cultures again became positive despite
continued drug administration in two, both of whom
nonetheless remained asymptomatic. (IDSA #614.)

Herpes Viruses

Cytomegalovirus (CMV). A randomized trial per-
formed in allogeneic bone marrow transplant recipients
found that a strategy of preemptive therapy based on
weekly CMV antigen testing was significantly superior
to one based upon day 35 CMV screening by bron-
choalveolar lavage. (ICAAC #1945.)

In a cohort of allogeneic blood or bone marrow trans-
plant recipients, monitoring by CMV pp65 antigen test-
ing and by COBAS Amplicor Monitor CMV test were
of comparable efficacy. (ICAAC #1946.)

Preemptive oral administration of ganciclovir to
patients with CMV pp65 antigenemia was effective, rel-
ative to placebo, in prevention of CMV disease in liver
transplant recipients, and was also cost effective.
(ICAAC #1944.) 

Orally administered ganciclovir given preemptively
to liver transplant recipients with CMV DNA detected in
blood by PCR was effective, relative to placebo, in the
prevention of CMV infection. However, weekly PCR
was relatively ineffective in predicting early CMV infec-
tions, particularly in donor positive, recipient negative
subjects because many developed infection coincident
with the first positive PCR. (ICAAC #1943.)

CMV presented in an atypical fashion in five patients
6 months to 22 years (median, 25 months) after solid
organ transplantation. Four had been at risk of primary
CMV infection. Three were afebrile, WBC was elevated
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in four, and platelet count was normal in four. Two had
CMV pneumonia (without hypoxia), two had enterocol-
itis, and one had chronic colitis. (ICAAC #1592.)

A randomized trial of 100 neonates with symptomatic
congenital CMV infection involving the CNS found that
six weeks of therapy with ganciclovir protected against
hearing deterioration, but was significantly associated
with the development of neutropenia in the majority.
(ICAAC #1942.)

Herpes Simplex Virus (HSV). Valacyclovir, 500 mg
daily, was more effective than placebo in the prophylaxis
of both herpes labialis and herpes galdiatorum. The latter
is a recurrent HSV-1 infection primarily seen on the torso,
neck, face, and scalp and is believed to afflict 75,000
wrestlers in the United States. (ICAAC #464, #465.)

Valacyclovir and acyclovir were equally effective and
tolerable in the prevention of mucocutaneous HSV
infection in neutropenic patients. (IDSA #616.)

Varicella-Zoster Virus (VZV). A total of 177 adults,
adolescents, and children with chickenpox were ran-
domized in a placebo-controlled blinded trial to receive
acyclovir beginning within 24, 48, or 72 hours of the
onset of skin lesions. The earlier treatment was initiated,
the more effective the therapy—there was evidence of
benefit when intiated within 48 hours in children and
adolescents, but not in adults. Shedding of VZV ceased
a median of 2.5 days after initiation of therapy; emer-
gence of resistance was not detected. (ICAAC #469.)

Placebo or acyclovir (10 mg/kg IV q8h for 14 days
followed by 800 mg po q6h for 42 days) was adminis-
tered to 10 patients who had had post-herpetic neuralgia
for longer than six months. No benefit to antiviral thera-
py could be detected. (ICAAC #772.)   ❖

Recombinant Protein in
Severe Pediatric 
Meningococcal Sepsis
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: In this multicenter trial of recombinant bac-
tericidal/permeability-increasing protein (rBPI21) as
an adjunct to antibiotics in children with severe
meningococcal disease, the agent appeared safe but its
effects were unimpressive. 

Source: Levin M, et al. Lancet 2000;356:961-967.

In this randomized, placebo-controlled, multi-
center trial, Levin and associates from the rBPI21

Meningococcal Sepsis Study Group enrolled children
with clinical evidence of severe meningococcal sepsis to
assess the safety and efficacy of rBPI21. The trial was
carried out at 22 centers in the United States and the
United Kingdom. Patients were eligible if they were
between 12 weeks and 18 years of age, had presented
with a fever plus a petechial or purpuric rash suggestive
of meningococcal disease, and had severe disease as
defined by a Glasgow meningococcal sepsis prognostic
score (GMSPS) of 8 or more. Patients were excluded if
there were signs of imminent death such as meeting
clinical criteria for suspected brain death, ineffective
ongoing CPR, “wide open” vasopressor therapy with
ongoing hemodynamic deterioration, or clearly equiva-
lent evidence of imminent death. Prospectively defined
end points included mortality, mortality and amputa-
tions, amputations among survivors, and a change in
Pediatric Overall Performance Category (POPC) scale
to assess change in overall function at 60 days. Sec-
ondary end points included length of stay in ICU and in
hospital, time on ventilator, and use of blood products. 

Of the 1287 children evaluated, 395 were enrolled
and 393 completed the study. Two patients (1 in each
group) died after enrollment but before the study drug
was infused. The treatment and placebo groups were
comparable for various demographic parameters and for
markers of inflammation. Overall mortality was 8.7%
(34/393). The rBPI21 group had similar mortality
(7.4%, 14/190) compared to the placebo group (9.9%,
20/203) (P = 0.48). Thus, the study failed to show a sta-
tistically or clinically significant reduction in mortality.
Levin et al suggest that one of the problems could have
been the lower than expected mortality in the placebo
group. The rBPI21 group had a lower rate of “severe”
amputation as defined by below knee or below elbow
amputations. Treatment with rBPI21 also resulted in
better POPC scale values when values were compared
for each patient at their baseline. There was a reduction
in blood product use and there were trends toward
decreased ventilator duration and decreased length of
ICU and hospital stay in the treatment group. 

■ COMMENT BY UDAY B. NANAVATY, MD
Sepsis and sepsis-induced multiorgan failure syn-

drome continue to be the major cause of mortality and
morbidity in ICU practice. This somewhat unique trial
looks at pediatric patients with meningococcal sepsis
and takes a novel approach of using rBPI21, part of a
naturally occurring protein. rBPI21 was safe in the
study population but failed to improve mortality signifi-
cantly. Bactericidal/permeability increasing protein is
normally stored in neutrophils and has bactericidal
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properties. Thus, it acts as an adjunct to antibiotics to
clear the bacteria. 

As Levin et al have suggested, it is possible that
rBPI21 may show statistical and, perhaps, clinically sig-
nificant reductions in mortality if the control group has
mortality in the expected range of about 25%. The prob-
lem may be how to predict that patient population. It is
also unclear why the difference was significant for severe
amputations only and not in the moderate or mild ampu-
tation group, as one would have expected that milder dis-
ease may be more responsive.

Increasing laboratory evidence suggests that outcomes
in gram-positive infections are likely to be different when
compared to outcomes in gram-negative infections.
There is no specific therapy for sepsis-induced multior-
gan failure. Anti-inflammatory approaches that target
host inflammatory response have been repeatedly shown
to be unsuccessful in improving the outcomes in several
large trials. One of the problems with these studies is the
heterogeneity of the population. It is also important to
note that most of the agents in animal studies are used
before or soon after the infection, where as in clinical
practice there is a significant time lag between onset of
infection and clinical manifestation of sepsis. The cause
of multi- organ failure in sepsis also remains elusive.
Early and appropriate antibiotic therapy will remain the
mainstay of therapy for severe meningococcal disease
until a subgroup of patients is identified that would most
likely benefit from the addition of adjunctive therapy
with rBPI21. (Dr. Nanavaty is Senior Research Fellow,
Department of Critical Care Medicine, National Insti-
tutes of Health, Bethesda, Maryland.)   ❖

CME Questions
38. Antibiotics usually comprise what percent of hospital charges?

a. 5% or less
b. 10% or less
c. 20% or less
d. 30% or less
e. 50% or more

39. The majority of hospital charges for the care of community-
acquired pneumonia are attributed to:
a. nursing care.
b. antibiotic drug cost.
c. hospital room.
d. radiology tests.

e. emergency department evaluation.

40. Which of the following has been proven to be an effective treat-
ment for sepsis-induced multi-organ failure?
a. Recombinant bactericidal/permeability-increasing protein

(rBPI21)
b. High-dose corticosteroids
c. High levels of positive end-expiratory pressure
d. All of the above
e. None of the above

41. The administration of recombinant bactericidal/permeability-
increasing protein (rBPI21) to children with severe meningococ-
cal infection had which of the following effects?
a. Reduced mortality by 75%
b. Reduced mortality by 40%
c. Increased mortality by 20%
d. Increased mortality by 50%
e. Had no significant effect on mortality

42. Which one of the following is correct?
a. Routine treatment of asymptomatic bacteriuria in women with

diabetes mellitus decreased the incidence of subsequent
pyelonephritis.

b. Routine treatment of asymptomatic bacteriuria in women with
diabetes mellitus was associated with improved renal function.

c. E. coli is the most commonly isolated pathogen from patients
with septic bursitis.

d. E. coli is the most commonly isolated pathogen from patients
with mediastinitis after cardiac surgery.

43. Which one of the following is correct?
a. Serum creatine phosphokinase (CPK) levels are commonly ele-

vated in patients with influenza virus infection.
b. Zanamivir inhibits influenza virus infection by interfering with

viral protein synthesis.
c. Oseltamivir treatment of children with influenza was associated

with an increased risk of subsequent acute otitis media.
d. Resistance of influenza virus to zanamivir was encountered fre-

quently among nursing home residents given the drug during an
outbreak.

Readers are Invited. . .
Readers are invited to submit questions or comments

on material seen in or relevant to Infectious Disease
Alert. Send your questions to: Neill Larmore—Reader
Questions, Infectious Disease Alert, c/o American Health
Consultants, P.O. Box 740059, Atlanta, GA 30374. For
subscription information, you can reach the editors and
customer service personnel for Infectious Disease Alert
via the Internet by sending e-mail to neill.larmore@
ahcpub.com. We look forward to hearing from you.   ❖
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