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A Multicenter Evaluation of Prolonged Empiric
Antibiotic Therapy in Adult ICUs in the United States*
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Pharmacotherapy Trials Network

Objective: The purpose of this study is to determine the rate of
prolonged empiric antibiotic therapy in adult ICUs in the United
States. Our secondary objective is to examine the relationship
between the prolonged empiric antibiotic therapy rate and certain
ICU characteristics.

Design: Multicenter, prospective, observational, 72-hour snapshot
study.

Setting: Sixty-seven ICUs from 32 hospitals in the United States.
Patients: Nine hundred ninety-eight patients admitted to the ICU
between midnight on June 20, 2011, and June 21, 2011, were
included in the study.

Intervention: None.

Measurements and Main Results: Antibiotic orders were catego-
rized as prophylactic, definitive, empiric, or prolonged empiric
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antibiotic therapy. Prolonged empiric antibiotic therapy was
defined as empiric antibiotics that continued for at least 72 hours
in the absence of adjudicated infection. Standard definitions
from the Centers for Disease Control and Prevention were used
to determine infection. Prolonged empiric antibiotic therapy rate
was determined as the ratio of the total number of empiric antibiot-
ics continued for at least 72 hours divided by the total number of
empiric antibiotics. Univariate analysis of factors associated with
the ICU prolonged empiric antibiotic therapy rate was conducted
using Student t test. A total of 660 unique antibiotics were pre-
scribed as empiric therapy to 364 patients. Of the empiric antibi-
otics, 333 of 660 (50%) were continued for at least 72 hours in
instances where Centers for Disease Control and Prevention infec-
tion criteria were not met. Suspected pneumonia accounted for
approximately 60% of empiric antibiotic use. The most frequently
prescribed empiric antibiotics were vancomycin and piperacillin/
tazobactam. ICUs that utilized invasive technigues for the diag-
nosis of ventilator-associated pneumonia had lower rates of pro-
longed empiric antibiotic therapy than those that did not, 45.1%
versus_59.5% (p = 0.03). No other institutional factor was sig-
nificantly associated with prolonged empiric antibiotic therapy rate.
Conclusions: Half of all empiric antibiotics ordered in critically il
patients are continued for at least 72 hours in absence of adjudi-
cated infection. Additional studies are needed to confirm these
findings and determine the risks and benefits of prolonged empiric
therapy in the critically ill. (Crit Care Med 2015; 43:2527-2534)
Key Words: antibiotics; duration; intensive care units; prolonged
empiric antibiotic therapy

ntibiotic use in ICUs is a common treatment modal-

ity with more than 70% of patients receiving some

type of antimicrobial therapy (1). Due to concerns of
underdiagnosis of potential infections and because of diagnos-
tic challenges in the critically ill patient, antibiotics are often
started empirically, prior to culture-documented infection (2,
3). However, potentially indiscriminate antibiotic use has been
linked to higher morbidity and mortality through superinfec-
tions and bacterial resistance (2—4). In order to balance risks
2527
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of delayed antibiotic initiation and concerns over indiscrimi-
nate treatment, guidelines recommend that empiric antibiot-
ics should be reassessed within 72 hours of initiation (5). In
patients in whom infection is not confirmed, discontinuation
of empiric antibiotics is suggested (5, 6).

Despite these recommendations, in clinical practice, once
empiric antibiotics are started, they are often continued
beyond the aforementioned 72-hour time frame. In a sec-
ondary analysis of 195 patients with suspected nosocomial
infection enrolled in previously conducted study, Aarts et al
(7) demonstrated that empiric antibiotics were continued for
more than 96 hours in 60% of ICU patients who did not meet
standardized diagnostic criteria for infection. Patient-level
factors associated with prolonged empiric antibiotic therapy
(PEAT) in this study were increased baseline severity of ill-
ness, multisystem organ failure, increased age, and persistent
inflammation.

This study also revealed that a major nonpatient-related
factor influencing PEAT was the ICU in which the patient was
being treated. This suggests that institutional factors may impact
empiric antibiotic therapy. Unfortunately, this study was unable
to examine what specific institutional factors were predictive of
prolonged empiric antibiotic use. Whereas patient-level factors
associated with PEAT are largely nonmodifiable, identification
of institutional factors associated with PEAT may allow for
implementation of procedures that can curb PEAT and subse-
quently improve antibiotic resistance trends.

A literature search revealed no prospective multicenter
studies that characterized the rate of PEAT in adult ICUs in the
United States. Therefore, we conducted this national, prospec-
tive, multicenter, observational study. Our primary objective
was to determine the rate of PEAT in adult ICUs in the United
States. Our secondary objective was to examine the relation-
ship between the PEAT rate and certain ICU characteristics
and practices related to the diagnosis and treatment of infec-
tious diseases.

METHODS

This study was conducted in cooperation with the Critical
Care Pharmacotherapy Trials Network, a collaborative group
of ICU clinical pharmacist investigators who have been con-
ducting critical care research since 2007 (8). Investigators were
recruited to participate in this 3-day, prospective, multicenter,
snapshot study of PEAT in the ICU during information ses-
sions at the American College of Clinical Pharmacy Annual
Meeting and the Society of Critical Care Medicine Annual
Congress. A general call for site investigators also took place
via the American College of Clinical Pharmacy Critical Care
Practice Research Network email listserv. Participation in this
study was entirely voluntary, and no compensation was pro-
vided for site investigators. Local institutional review board
approval was obtained from each participating institution
prior to patient enrollment. All patients admitted to the ICU
between midnight on June 20, 2011 and midnight on June 21,
2011 were included in the study. There were no exclusion cri-
teria for this study.
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On study day 1, the following data were collected on all
patients: age, gender, ICU length of stay prior to study day 1,
admitting diagnosis, admitting service, presence of mechanical
ventilation, Acute Physiology Assessment and Chronic Health
Assessment Evaluation II (APACHE II) score (9), Sequential
Organ Failure Assessment (SOFA) score (10), and Systemic
Inflammatory Response Syndrome (SIRS) score. In all patients
receiving antibiotics on study day 1, the name of the antibiotic
and the indication were recorded. Categories for indication
included medical or surgical prophylaxis, definitive therapy,
empiric therapy, or PEAT. Antibiotics classified as definitive
were those being used for a documented infection as defined
by Centers for Disease Control and Prevention (CDC) criteria
(11). PEAT was defined as empiric antibiotic therapy that was
continued for at least 72 hours in patients who did not meet
CDC criteria for infection. Empiric antibiotics were those being
used for a suspected infection, for example, CDC criteria had
not been met, and therapy had been continued for less than 72
hours. For patients being treated for documented or suspected
pneumonia, the subtype of pneumonia (community acquired,
healthcare facility associated, hospital acquired, and ventilator
associated) was determined using standard definitions (5).

On study day 2, June 23, 2011, all empiric antibiotics docu-
mented on study day 1 were reevaluated regardless of whether
the patient remained in the ICU or not. If the empiric antibiot-
ics were discontinued within 72 hours, therapy was considered
as restrictive. If antibiotic administration continued for at least
72 hours, it was classified as either PEAT or definitive based
on CDC criteria as described above. Antibiotics could also be
categorized as PEAT if CDC criteria for infection were met,
but the antibiotic was considered unnecessary due to its spec-
trum of activity. For example, if a patient was noted to meet
CDC definition of pneumonia and was receiving vancomycin,
piperacillin/tazobactam, and ciprofloxacin for more than 72
hours and the culture was growing only Pseudomonas aerugi-
nosa, vancomycin therapy would be considered as PEAT while
piperacillin/tazobactam and ciprofloxacin would be consid-
ered as definitive.

Additional data were collected regarding ICU factors that
could potentially influence initiation and duration of empiric
antibiotics. These factors included the type of ICU (burn, car-
diac/coronary, medical, medical/surgical, neurologic, surgical,
and trauma), predominant patient case mix, ICU structure
(open or closed), presence of an antibiotic stewardship pro-
gram, presence of a clinical pharmacist during ICU rounds at
least 5d/wk, use of antibiotic protocols for ventilator-associ-
ated pneumonia, automatic stop dates for antibiotics, use of
biomarkers (C-reactive protein and/or procalcitonin) to guide
infection diagnosis and antimicrobial therapy, use of fluores-
cence in situ hybridization using peptide nucleic acid probes
for bacteremia, use of invasive diagnostic techniques (e.g.,
protective specimen brush or bronchoalveolar lavage) for
suspected ventilator-associated pneumonia, use of antibiotic
decision support software, and use of predictive infection scor-
ing tools (e.g., clinical pulmonary infection score [12] and/or
Infection Probability Score (IPS) [13]).
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Deidentified data were collected using a standardized case
report form on Microsoft Access (Microsoft Corporation,
Redmond, WA) and were submitted electronically to the PEAT
study steering committee. Prior to patient enrollment, all site
investigators viewed a training video to promote uniformity
in data collection. This was followed by a series of teleconfer-
ences to address any remaining queries and to verify that all site
investigators understood study methodology. In addition, at
least one of the steering committee members was available dur-
ing patient enrollment and data collection to solve any technical
problems or to clarify any issues regarding data collection.

Statistical Methods

The rate of PEAT was determined and reported as the ratio of
the total number of empiric antibiotics continued for at least
72 hours divided by the total number of empiric antibiotics.
In cases of missing or insufficient data submission, empiric
antibiotics were considered to be restrictive to maintain a con-
servative estimate of the PEAT rate. PEAT rate percent was
computed at the medication level, described above, and also
at the ICU level. The ICU PEAT rate was defined as the PEAT
medication rate for each individual ICU that reported empiric
antibiotic use. Visual inspection of the ICU PEAT rate histo-
gram and the Shapiro-Wilk test indicated that the ICU PEAT
rate followed a normal distribution. Therefore, univariate
analysis of factors associated with the ICU PEAT rate was con-
ducted using Student # test. An exploratory analysis of patient-
level characteristics that were associated with receipt of at least
one empiric antibiotic that was considered PEAT was also con-
ducted. All statistical tests were two-tailed and a p value of less
than 0.05 was considered statistically significant. Categorical
variables of patient characteristics and ICU factors were sum-
marized as frequency distributions. All analyses were carried
out using SAS software version 9.3 (SAS Institute, Cary, NC).

RESULTS

A total of 998 patients were enrolled from 67 ICUs represent-
ing 32 healthcare institutions. The majority of institutions
(27132, 84%) were teaching centers, and the median hospital
size was 545 beds. Combined medical/surgical, surgical, and
medical ICUs represented 25%, 21%, and 19% of all ICUs,
respectively. Additional characteristics of the participating
ICUs are shown in Table 1. On study day 1, 48% of all patients
were mechanically ventilated and approximately two-thirds
patients (662/998, 66%) were receiving at least one antibiotic.
Additional baseline demographics for the patient study popu-
lation are shown in Table 2.

A total of 660 unique antibiotics were prescribed as empiric
therapy to 364 patients. The most frequently prescribed empiric
antibiotics were vancomycin (199 orders, 30% of all orders)
and piperacillin/tazobactam (145 orders, 22% of all orders)
(Fig. 1). The most common infections that resulted in the use
of empiric antibiotics included ventilator-associated/hospital-
acquired pneumonia (29%), intra-abdominal infection (17%),
community-acquired pneumonia (16%), healthcare-associ-
ated pneumonia (14%), bloodstream infection (7%), skin and

Critical Care Medicine
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TABLE 1. Characteristics of Participating
Hospitals (n = 32) and ICUs (n = 67)

545 (400-750)

No. of hospital beds®

No. of ICU beds 18 (12-24)
ICU census on day 1 15 (10-19)
ICU type, frequency (%)
Burn 3(4.5)
Cardiac 10 (15)
Medical 13(19)
Medical/surgical 17 (26)
Surgical 14 (21)
Neurosurgical 7 (10.5)
Trauma 3(45)
Region, frequency (%)
Southeast 15 (40)
Midwest 27 (28)
Northeast 19 (22)
West 2 (6)
Southwest 4 (3)

#Two hospital did not report number of hospital beds.
Median (interquartile range) unless otherwise noted.

soft-tissue infection (7%), intracranial infection (4%), and
genitourinary infection (3%). Of the 660 empiric antibiotics,
333 antibiotics (50%; 95% CI, 46.64-54.26%) were continued
for at least 72 hours in instances where CDC infection criteria
were not met. Vancomycin and piperacillin/tazobactam were
the antibiotics most frequently identified as PEAT (Fig. 2).
From all study sites that reported empiric antibiotic use (61/67
ICUs), the mean PEAT rate was 54%.

The patient-level analysis revealed that the rate of PEAT in
ICU adults with empiric antibiotics was 55.7% (the number
of PEAT patients [n = 203]/number of patients having empiric
antibiotics in adult ICU [n = 364]). Patients with PEAT had a
longer duration of ICU stay prior to study day 1 (4 d versus
2.d; p < 0.0001) and were more likely to be mechanically ven-
tilated on study day 1 (60.1% vs 39.9%; p < 0.039). APACHE
II scores, SOFA scores, SIRS score, and gender were similar
between the groups.

Of the 21 ICU characteristics that we surveyed, only four
ICU characteristics were noted to be present in more than 50%
of participating ICUs (Table 3). These factors were a pharma-
cist rounding in ICU for at least 5d/wk, presence of an anti-
biotic stewardship program, use of computerized physician
order entry, and a closed ICU staffing model. ICUs that utilized
invasive techniques for the diagnosis of ventilator-associated
pneumonia had lower rates of PEAT than those that did not,
45.1% versus 59.5% (p = 0.03). No other institutional factor
was statistically associated with the ICU PEAT rate.
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TABLE 2. Demographic and Clinical
Characteristics of All Patients (n = 998)

Characteristics®

Age, yr 60 (49-71)
Acute Physiology and Chronic Health 16.5 (12-22)
Evaluation Il score
Sequential Organ Failure Assessment score 4 (2-8)
Systemic Inflammatory Response Syndrome 2 (1-3)
score
Previous days in ICU 4 (1-9)
Male, n (%) 581 (568)
Mechanical ventilation, n (%) 480 (48)
Service, n (%)
Burn 14.(1)
Cardiology 60 (6)
Cardiothoracic surgery 104 (10)
Medicine (oncology) 20 (2)
Medicine (nononcology) 499 (49)
Neurology 29 (3)
Pulmonary 1(0.1)
Surgery 162 (15)
Transplant 32 (3)
Trauma 93 (9)
Neurosurgery 71 (7)
ICU admission diagnosis category, n (%)
Cardiovascular 295 (30)
Respiratory 201 (20)
Neurologic 154 (15)
Digestive/liver 151 (15)
Trauma 128 (13)
Metabolic 28 (3)
Surveillance/monitoring only 16 (2)
Renal/genitourinary tract 12 (1)
Hematological 11(1)
Obstetrics/gynecological 2(0.2)

aMissing data, characteristic (n): age (1), Acute Physiology and Chronic
Health Evaluation Il score (4), Sequential Organ Failure Assessment score
(5), Systemic Inflammatory Response Syndrome score (2), and mechanical
ventilation (5).

Median (interquartile range) unless otherwise noted.

DISCUSSION

This is the first prospective, national, multicenter study
examining the rate of PEAT and ICU factors associated with
PEAT in the critically ill. Using a sample of nearly 1,000 criti-
cally ill patients, we determined that the rate of PEAT is high
2530
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in adult ICU patients receiving empiric antibiotic therapy
and that there has been low adoption of tools that could
potentially reduce prolonged empiric antibiotic therapy. As
expected, there were some patient-level factors that corre-
lated with PEAT. The longer duration of ICU stay prior to
study day 1 and the higher prevalence of mechanical ventila-
tion suggest that despite similar APACHE I and SOFA scores,
PEAT patients may have had a higher severity of illness. The
finding of increased severity of illness among patients with
PEAT has been previously described (7). The only potentially
modifiable factor that was found to be associated with PEAT
rate in this study was the use of invasive techniques for the
diagnosis of ventilator-associated pneumonia. Although the
high rate of PEAT suggests that prolonged empiric antibi-
otic use is commonplace in the ICU, it should be noted that
very few studies have examined the efficacy of this practice
and recent studies suggest that continuing antibiotics in the
absence of confirmed infection may be harmful (3, 7, 14).

The suspicion that prolonged empirical antibiotic therapy may
present a problem in hospitalized patients has long been had (15).
However, we believe that given the current escalation of antibiotic
resistance (16) and the high rates of antibiotic consumption in
the ICU (17), additional efforts should be undertaken to limit the
duration of empiric antibiotic therapy. Given that empiric antibi-
otics are often initiated for suspected pneumonia, strategies aimed
at discontinuation of antibiotics in suspected cases of pneumonia
may have the largest impact on reducing PEAT. The finding of
lower rates of PEAT with invasive techniques is consistent with
recent publications that have suggested that empiric antibiotics
can be safely discontinued in patients with negative quantitative
cultures (18, 19). Only 40% of the ICUs in our sample reported
using invasive techniques. Increased utilization of quantitative
cultures may lead to lower rates of PEAT in the ICU. More than a
decade ago, Singh et al (12) described an alternative approach to
antibiotic discontinuation in cases of suspected pulmonary infec-
tion using the Clinical Pulmonary Infection Score. However, none
of the ICUs in our study used the Clinical Pulmonary Infection
Score to guide antibiotic discontinuation.

The IPS has been demonstrated to be useful in identifying
patients not likely to have infection because of its high negative
predictive value (13). Thus, the IPS may allow clinicians a greater
comfort level prior to discontinuing antibiotics in patients who
have a low probability of infection. Unfortunately, we did not
identify any institutions using this scoring system. Similarly,
other strategies such as C-reactive protein and procalcitonin
measurements were utilized in only a very small percentage of
ICUs. It is interesting to note that despite the widespread agree-
ment in the difficulties of diagnosing infection in the ICU, bio-
markers that may aid in this assessment are not commonly used.

Vancomycin was the most commonly prescribed empiric
antibiotic and was also the antibiotic mostly commonly noted
to be associated with prolonged empiric therapy. However,
recent reports suggest a declining incidence of methicillin-
resistant Staphylococcus aureus (MRSA) infections (20, 21).
Several recent reports indicate that lack of MRSA colonization
corresponds to a very low risk of MRSA infection (22, 23). A
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Amikacin
Trimethoprim-sulfamethoxazole
Rifampin

Moxifloxacin

Doripenem
Clindamycin
Ampicillin
Daptomycin
Cefazolin
Tobramycin
Imipenem-Cilastatin
Ampicillin-sulbactam
Aztreonam
Linezolid
Cefepime
Azithromycin
Levofloxacin
Ceftriaxone
Ciprofloxacin
Metronidazole
Meropenem
Piperacillin-tazobactam
Vancomycin

Gentamicin
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The strengths of our study
include a novel research ques-
tion, a large sample size, and
a 3-day observation period. A
limitation of our study is that
we did not explore the reasons
behind the low adoption of the
practices we surveyed. It may
be that clinicians are unaware
of the data supporting these
interventions or that they are
skeptical regarding the useful-
ness of these interventions and
are awaiting additional confir-
matory data. There may also
be concerns about the costs of
certain tools such as procalci-
tonin. Another limitation is
that we did not examine the
specific reasons why patients

did not meet the CDC infec-
] 199

T

0

50

. : : tion requirements for each
100 150 200 250 of the suspected conditions.

Figure 1. Name and number of empiric antibiotic prescriptions present on study day 1 (n = 660).

These data may have been
useful to describe PEAT in
patients with negative cultures.

strategy that uses MRSA colonization as a risk stratification The use of clinical pharmacists who were routinely involved
tool to determine ongoing need for vancomycin likely can  in ICU rounds as site investigators may have potentially biased
result in decreased prolonged empiric use of vancomycin and  the PEAT rate estimate. However, the use of standardized criteria

should be investigated in future studies.

for infection should have minimized this effect. Furthermore, it
should be noted that the PEAT

Tobramycin
Rifampin
Clindamycin
Cephalexin
Moxifloxacin
Gentamicin
Doripenem
Daptomycin
Ampicillin-sulbactam
Amplcillin
Imipenem-cilastatin
Cefazolin

Linezolid
Aztreonam
Ciprofioxacin
Cefepime
Ceftriaxone
Azithromycin
Metronidazole
Levofloxacin
Meropenem
Piperacillin-tazobactam
Vancomycin

rate did not significantly differ
among ICUs in which pharma-
cists rounded routinely versus
those that did not have a phar-
macist routinely available on
patient rounds.

Our study has several other
limitations. We asked investi-
gators to answer 20 questions
related to ICU or institutional-
related  practice/characteris-
tics. Six of the questions could
not be analyzed due to small
numbers (Table 3 provides
the complete questions). In
addition, we did not include
all factors that could poten-
tially influence ICU PEAT
rates, and we are lacking data
regarding the utilization of
%0 matrix-assisted laser desorp-

0

10

20

30

tion/ionization time-of-flight,

o 3 0 120 Mo\ M polymerase chain reaction,

Figure 2. Name and number of empiric antibiotics that were categorized as prolonged empiric antibiotic

therapy (n = 330).
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and structured use of infec-
tious diseases consults.
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TABLE 3. Rates of Prolonged Empiric Antibiotic Therapy Associated With Various
Institution and ICU-Related Practices and Characteristics

No. (%) of ICUs PEAT No. (%) of ICUs PEAT

Responding Rate Responding Rate

ICU or Institutional-Related Practice/Characteristic “Yes” (%) “No” (%)

Does your institution have an antimicrobial stewardship 30 (49.9) 591 31 (50.8) 565 05944
program?*

Does your institution utilize antimicrobial decision assist 6(9.8) 449 55 (90.2) 549 03232
software?

Are the majority® of medication orders placed via 38(62.3) 519 23 (37.7) 570 04370
computerized physician order entry in your ICU?

Does your institution utilize guidelines, clinical pathways, 19 (31.1) 63.0 49 (68.9) 497  0.0512
or protocols for the treatment of infectious disease in
the ICU?°

Is the predominant® case mix in your ICU comprised solid- 2(3.3) 50.8 59 (96.7) 539  0.8626
organ transplant patients?

Is the predominant® case mix in your ICU comprised 4 (6.6) 4861 57 (93.4) 542 06680
trauma patients?

s the predominant® case mix in your ICU comprised 28 (45.9) 52.6 33 (b4.1) 548  0.7270
medical patients?

s the predominant® case mix in your ICU comprised 27 (44.3) 555 34 (565.7) 525  0.6408
surgical patients?

Avre antibiotic orders written in your ICU subject to an 7 (11.5) 56.0 54 (88.5) 535  0.8064
automatic stop date?

Is PNA-FISH analysis done in most® cases of bacteremia? 4 (6.6) 38.8 57 (93.4) 549 02144

Does a clinical pharmacist round in the ICU at least 5 d/wk? 54 (88.5) 52.4 7(11.5) 645 0.2315

Does your ICU have a VAP pathway/guideline/protocol? 17 (279) 53.7 44 (72.1) 536 09851

Is your ICU a closed unit®? 29 (475) 49.4 32 (52.5) 578  0.1864

Are invasive techniques, such as BAL, protected specimen 24 (39.3) 451 37 (60.7) 595  0.0264

brush, mini-BAL, or blind-BAL used in the diagnosis of
the majority of cases of suspected VAP?

The following six practices/characteristics were surveyed but could not be analyzed due to small numbers:
1. Does your ICU utilize the infection probability score?
2. Does your ICU use the CPIS or a modified CPIS for the diagnosis of VAP in the majority? of suspected cases?

3. Does your ICU use the CPIS or a modified-CPIS for the discontinuation of empiric antibiotics in the majority* of suspected
cases of VAP?

4. Are procalcitonin concentrations obtained in the majority? of cases of suspected infection?
5. Are CRP concentrations obtained in the majority® of cases of suspected infection?
6. Is the predominant case mix in your ICU comprised oncology patients?

Only one ICU reported obtaining CRP concentrations. No ICUs responded “Yes” to the other queries.

PEAT = Prolonged Empiric Antibiotic Therapy, PNA-FISH = fluorescence in situ hybridization using peptide nucleic acid, BAL = bronchoalveolar lavage,
CPIS = Clinical Pulmonary Infection Score, VAP = ventilator-associated pneumonia, CRP = C-reactive protein.

“We defined antimicrobial stewardship program (ASP) as an institution-specific program that monitors antimicrobial usage, provides approval for restricted
antibiotics, develops clinical guidelines, and educates healthcare professionals regarding appropriate antibiotic utilization. Additionally, the ASP program should
at the minimum comprise an ID physician and a clinical pharmacist with training in infectious diseases.

®Majority/most/predominant defined as > 500%.
°If guidelines, clinical pathways, or protocols were in existence, but not routinely used in the ICU, investigators were instructed to answer “No”

dClosed ICU was defined as unit where patient care is directed by an ICU team or where consultation from a board-certified intensivist is mandatory for all
ICU admissions.
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In addition, we chose a duration of 72 hours or more to define
prolonged empiric therapy. We chose this threshold based on
the American Thoracic Society/Infectious Diseases Society of
America guideline recommendations to reevaluate ongoing anti-
biotic therapy in patients with suspected pneumonia (5) and pre-
vious data that documented confirmation of infection in more
than 80% of patients within 3 days of starting empiric antibiotics
(7). In addition, the CDC recommends that antibiotic reassess-
ment be done within 48 hours after the start of therapy (24). It
is possible that our PEAT rate would have been lower if we had
extended our window for infection confirmation to 96 hours.

We had pharmacists adjudicate infection based on CDC cri-
teria, and some may argue that the CDC criteria are not appro-
priate for critically ill patients. Ideally, a clinical adjudication
team should be formed to determine the presence of infections
in studies such as this and there should be a means to account
for physician clinical judgment and patient characteristics;
however, application of standard CDC criteria is a reasonable
and pragmatic alternative. Even in the unlikely event that our
estimate of PEAT is 50% higher than what would have been
determined using different methodology, this would still indi-
cate that 25% of empiric antibiotics are continued for at least
72 hours unnecessarily. Considering the lack of new antibiot-
ics and current resistance trends, even this degree of antibiotic
overuse is clinically relevant. Finally, although we had nearly a
1,000 patients in our sample, it should be noted that our study
may have been underpowered to examine factors associated
with PEAT, given that empiric antibiotic administration occurs
only in a subgroup of the total patients present in the study.

CONCLUSION

Approximately 50% of all empiric antibiotics ordered in criti-
cally ill patients are continued for at least 72 hours in absence
of adjudicated infection. Additional research is needed to con-
firm these findings and to determine the relative risks and ben-
efits of this practice. Efforts to improve antibiotic prescribing
in the ICU should also be undertaken.
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