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Ventilator-associated pneumonia (VAP) occurs in 9% 
to 27% of all mechanically ventilated patients and is a 
leading cause of morbidity and mortality in hospital-

ized patients (1–5). Additionally, VAP places a substantial bur-
den on healthcare spending, adding an average of 7–9 days of 
hospitalization and over $40,000 of additional cost per patient 
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(4, 5). The attributable mortality of VAP has been estimated 
between 33% and 50%, with additional risk of mortality asso-
ciated with Pseudomonas aeruginosa or Acinetobacter species, 
medical illness (rather than surgical conditions), and failure to 
utilize appropriate antibiotics (6, 7).

Due to the risk for infection with multidrug resistant (MDR) 
pathogens, including methicillin-resistant Staphylococcus 
aureus and P. aeruginosa, VAP is often empirically treated with 
broad-spectrum antibiotics (1). As a result, recent data suggest 
that suspected respiratory tract infections account for more 
than 50% of antibiotics prescribed in the ICU (3). Moreover, 
many patients are treated for “VAP” despite absence of high 
suspicion for active infection, identification of a causative 
pathogen, or even confirmation of pneumonia on chest radio-
graph. This may lead to the indiscriminate overconsumption of 
antibiotics and immediate, as well as long-term consequences, 
which include the development of superinfections such as 
Clostridium difficile, antibiotic-associated adverse events, and 
the emergence of MDR bacteria at the local and national levels 
(8). The development of these superinfections has been linked 
with higher healthcare costs and length of stay (9). Therefore, 
interventions focused toward reducing unnecessary antibiotic 
burden are encouraged in ICUs.

VAP is most often diagnosed similarly to other lower respi-
ratory tract infections, utilizing nonspecific clinical signs and 
symptoms, radiographic findings, and microbiologic cultures 
(1). The use of quantitative cultures from bronchoalveolar 
lavage (BAL) has been suggested as a mechanism for improv-
ing the diagnosis of VAP and streamlining antimicrobial 
utilization (10–18). Some studies have suggested discontinu-
ation of antibiotics in the setting of negative (i.e., below a cer-
tain threshold, usually <104 colony forming units [CFU]/mL) 
quantitative respiratory cultures, whereas others have recom-
mended de-escalation to narrower spectrum agents (10–14, 
19, 20). Two prospective studies have supported discontinu-
ation of antibiotics in the setting of negative bronchoscopic 
cultures and resolution of clinical symptoms of VAP (21, 22). 
Investigators at Barnes-Jewish Hospital reported the safety 
of discontinuing antibiotics in the setting of complete clini-
cal resolution (mortality 32.0% with early discontinuation 
vs. 37.1% with standard therapy, p = 0.357) (23). They went 
on to further validate the safety of antibiotic discontinua-
tion in asymptomatic patients with <104 CFU/mL of patho-
genic organism in BAL fluid, finding similar mortality rates 
(34.7%) as their prior studies including prolonged therapy 
(21, 23). Discontinuation of antibiotics based on negative 
quantitative cultures alone, however, is still a hotly debated 
topic (24–26).

At our tertiary care hospital, VAP is typically treated with 
broad-spectrum antibiotics, and the majority of patients 
with suspected VAP have quantitative cultures ordered from 
a BAL or mini-BAL; however, there is no specific protocol for 
discontinuation of antibiotics based on the results of these 
cultures or based on resolution of any clinical signs or symp-
toms of VAP. Healthcare providers are instead encouraged to 
investigate alternative diagnoses and to consider antibiotic 

discontinuation in this setting. Because many patients at our 
hospital do not have their antibiotic therapy stopped despite 
the presence of a negative bronchoscopy, this study sought to 
evaluate the relationship between antibiotic discontinuation 
within 1 day of negative BAL report and mortality in patients 
who were treated for suspected VAP across several ICU settings.

METHODS

Study Design
This study was approved by the Hartford Hospital Institu-
tional Review Board. The study was a single-center, retrospec-
tive cohort study performed at Hartford Hospital, Hartford, 
CT, over a 3-year period (January 2009 to March 2012). All 
adults (age ≥18 yr) admitted to one of five ICUs (medical 
ICU, cardiac ICU, neurotrauma ICU, surgical ICU, and car-
diothoracic surgical ICU) having a quantitative BAL or mini-
BAL culture performed were eligible for inclusion. Records of 
patients were included if the first quantitative BAL or mini-
BAL culture of their admission grew <104 CFU/mL. Antibiotic 
administration within one calendar day of the BAL combined 
with at least one clinical sign or symptom of pneumonia was 
required for inclusion to demonstrate clinical suspicion of 
VAP. Patients were excluded if they received antibiotics for 
another indication prior to the BAL, and their antibiotics 
were not changed within 1 day of the BAL, or if there was 
no documentation supporting suspicion of a new pulmonary 
infection. Patients were also excluded if the only antibiotics 
received within 1 day of the BAL were for surgical prophylaxis. 
Two investigators (K.R., M.D.N.) independently and jointly 
assessed the medical record for the prescriber’s inclination of 
a new pulmonary process.

Data Collection
Data on included patients were collected using medical 
charts, nursing flowsheets, computerized radiology reports, 
computerized microbiology reports, and computerized 
laboratory data (Eclipsys, Sunrise Enterprise 5.5, Atlanta, GA). 
For all patients, investigators recorded baseline demographics 
including age, sex, race, and comorbidities, reason for hospital 
admission and ICU admission, duration of care (including 
duration of hospitalization, ICU care, and ventilation), 
antibiotic utilization, microbiologic findings, markers of 
clinical status, and death at end-of-hospitalization. Severity of 
illness was calculated using the Acute Physiology and Chronic 
Health Evaluation II (APACHE II) score and the Sepsis-related 
Organ Failure Assessment (SOFA) score (27, 28). The likelihood 
for the presence of pneumonia was assessed as a clinical 
pulmonary infection score (CPIS) greater than 6 (29). Notably, 
the APACHE II, SOFA, and CPIS scores were calculated for 
research purposes using data from the date of bronchoscopy 
and are not used routinely in clinical care at Hartford Hospital.

Definitions
The following definitions were applied a priori. A quantita-
tive BAL or mini-BAL was defined as negative if there was 
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less than 104 CFU/mL of growth from the culture. Patients 
were partitioned by discontinuation of antibiotics within one 
calendar day after culture report finalization (early discon-
tinuation [E-DC]) or discontinuation of antibiotics greater 
than one calendar day after culture report finalization (late 
discontinuation [L-DC]). An antibiotic day was defined as a 
calendar day in which any antibiotic was administered. The 
date of antibiotic discontinuation was defined as the date 
that no further antibiotics were administered to the patient 
for suspected VAP. Mortality was defined as death due to 
any cause at the end of hospitalization. Clinical VAP was 
defined according to the America Thoracic Society/Infec-
tious Diseases Society of America (ATS/IDSA) guidelines as 
a radiographic finding suggestive of a pulmonary infection 
plus two of the three following signs: temperature >101oF 
or <96oF, WBC count >11 or < 4 × 103 cells/µL, and visually 
mucopurulent tracheal secretions (1). Immunosuppressed 
patients were defined as having received systemic corticoste-
roids (>40 mg prednisone equivalent for >5 days in the prior 
30 days), received chemotherapy in the prior 45 days, diag-
nosis of HIV, neutropenia (absolute neutrophil count <500  
cells/mL), or history of organ transplantation. Superinfec-
tions were identified by the presence of a positive micro-
biologic culture collected due to suspicion of additional 
infection within 28 days of the negative BAL. Positive cul-
tures within 3 days of the BAL being performed (within 1 
day of BAL culture finalization) were excluded, as they were 
considered concomitant infections rather than subsequent 
infections and may have influenced decisions to discontinue 
antibiotics early. Superinfections were considered to be MDR 
if they were resistant to three or more classes of antibiotics, 
were documented as an extended spectrum beta-lactamase 
producing isolate, or were classified as methicillin-resistant 
S. aureus (9).

Statistical Analyses
The primary endpoint was mortality of groups categorized 
by E-DC vs. L-DC as described above. Secondary endpoints 
were assessments of the relationship between early antibiotic 
discontinuation and clinical resolution, and independently 
the development of superinfections. Data were analyzed 
using Sigma Stat v 2.0 (SPSS, Chicago, IL). Continuous data 
were analyzed using Student t tests for normally distributed 
data and Mann-Whitney tests for non-normal data. Categori-
cal data were analyzed using Fisher exact tests. Quantification 
of superinfection was performed by counting the number of 
patients experiencing superinfections rather than the number 
of positive cultures. Time to superinfection was determined 
by the time to first positive culture. Two post hoc subgroup 
analyses were performed in a cohort of patients who met the 
ATS/IDSA definition of clinical VAP and in a cohort excluding 
patients with concomitant infections.

Univariate analyses were conducted to identify variables 
associated with mortality, so they could be controlled in a mul-
tivariate logistic regression. Variables with p values less than 
0.20 were included in multivariate logistic regression analyses. 

All results yielding a p value less than 0.05 were determined to 
be statistically significant.

RESULTS

Baseline Characteristics
Over the study period, quantitative BALs were performed on 
617 unique patients, of which 172 had less than 104 CFU/mL. 
Eighty-three patients were excluded because they were not 
started on antibiotics or were previously on antibiotics without 
modification due presumably to low suspicion of VAP. This left 
89 patients for inclusion in this study. Of the patients included, 
40 (45%) had all of their antibiotics discontinued within one 
calendar day of the final BAL report and thus made up the 
E-DC cohort, whereas the remaining 49 (55%) made up the 
L-DC cohort. Baseline characteristics were generally similar 
between the two groups (Table 1); however, L-DC patients had 
more cardiovascular disease and a greater prevalence of immu-
nosuppression (p = 0.001) but were less likely to be admitted to 
the ICU for a neurologic condition (p = 0.004) and have a mini-
BAL performed (p = 0.014). In general, patients were critically 
ill with relatively high APACHE II (26.0 ± 6.0) and SOFA scores 
(9.2 ± 2.7). The majority (89.9%) of included patients met the 
ATS/IDSA definition for clinical VAP. CPIS was less than 6 in 
40.4% of patients, and 37.1% of patients had a CPIS of 5 or 6.

Antibiotic Utilization
Duration of antibiotics and timing of de-escalation and discon-
tinuation are provided in Table 2. In line with the definition 
of E-DC, patients had shorter antibiotic courses in this group. 
Some patients had multiple changes to antibiotic therapy 
including narrowing the spectrum of activity, as well as com-
plete discontinuation of therapy, but patients in the E-DC group 
were more likely to have their first change in antibiotic therapy 
involve complete discontinuation. An empiric antibiotic regi-
men that included double antipseudomonal and antistaphylo-
coccal coverage per institutional protocol recommendation was 
more common in E-DC patients compared with L-DC patients 
(22 [55.0%] vs. 15 [30.6%], respectively, p = 0.035).

Mortality
Mortality was unchanged with early discontinuation of 
antibiotics (25.0% vs. 30.6%, p = 0.642), and duration of 
antibiotics postculture finalization was not different for those 
who survived (median [interquartile range], 3 days [1–7.5]) 
vs. those who died (3 days [1.75–6.25], p = 0.873; Table 3). 
Patients who died had a statistically higher mean APACHE II 
score (28.8 ± 5.7 vs. 24.9 ± 5.7, p = 0.004) and median SOFA 
score (median [interquartile range], 10 [8–13] vs. 8 [7.5–10], 
p = 0.021). There was no difference in the rate of mini-BALs 
in the group who died (42.2%) compared with those who 
survived (44.0%, p = 0.934). Of the 25 patients who died 
during hospitalization, 19 patients (76%) died within 2 weeks 
of bronchoscopy. There was no difference in time to mortality 
in E-DC patients (median [interquartile range], 8 days  
[4–12]) compared with L-DC patients (11 days [6.5–19.25], 
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p = 0.405). After attempting to adjust for several variables 
including differences in group baseline characteristics using 
multivariate logistic regression analyses, only severity of illness 
was identified as a confounding suppressor variable. Early 
discontinuation of antibiotics was not associated with hospital 

mortality when controlling for APACHE II or SOFA scores in 
separate multivariate analyses (Table 4).

Although all patients had at least one clinical finding 
suggestive of pneumonia and all had suspected VAP, an 
additional analysis was performed including only patients who 

TABLE 1. Baseline Characteristics of Patients With Negative (<104 Colony-Forming 
Units/mL) Quantitative BAL Cultures Categorized by Patients Who Had Antibiotics 
Discontinued Within 1 Day of Culture Finalization Versus Later

Early Discontinuation  
(n = 40)

Late Discontinuation 
(n = 49) p

Age (years), mean ± SD 61.7 ± 17.9 60.4 ± 14.7 0.714

Sex, female 19 (47.5) 17 (34.7) 0.279

Race, White 28 (70.0) 35 (71.4) 1.00

Comorbidities

 Cardiovascular Disease 25 (62.5) 40 (86.1) 0.056

 Diabetes/ Endocrine 13 (32.5) 22 (44.9) 0.279

 Respiratory Disease 10 (25.0) 7 (14.3) 0.279

 Liver Disease 4 (10.0) 4 (8.2) 1.00

 Renal Disease 3 (7.5) 7 (14.3) 0.502

 Immunosuppression 3 (7.5) 18 (36.7) 0.001

Sepsis-Related Organ Failure 
Assessment, median (interquartile 
range)

8 (7.5, 10.0) 9 (8, 10.3) 0.227

Acute Physiology and Chronic 
Health Evaluation II, mean ± SD

24.8 ± 4.6 27.0 ± 6.8 0.291

CPIS on day of BAL, mean ± SD 5.8 ± 1.8 6.2 ± 1.7 0.223

Patient numbers by CPIS

 CPIS > 6 14 (35.0) 22 (44.9) 0.390

 CPIS = 6 8 (20.0) 13 (26.5) 0.617

 CPIS = 5 8 (20.0) 4 (8.2) 0.127

 CPIS < 5 10 (25.0) 10 (20.4) 0.620

Type of bronchoscopy

 Mini-BAL 21 (52.5) 17 (34.7) 0.014

 Full BAL 19 (47.5) 32 (65.3)

Reason for hospital admission

 Neurologic condition 17 (42.5) 7 (14.3) 0.004

 Motor vehicle accident 5 (12.5) 8 (16.3) 0.765

 Elective surgery 4 (10.0) 7 (14.3) 0.748

 Gastrointestinal condition 3 (7.5) 7 (14.3) 0.502

 Respiratory condition 2 (5.0) 11 (22.5) 0.044

 Cardiovascular condition 6 (15.0) 6 (12.2) 0.762

 Other condition 3 (7.5) 3 (6.1) 1.00
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met the ATS/IDSA clinical definition for VAP (n = 80). These 
patients, like the general cohort, had similar APACHE II scores 
(24.8 ± 4.7 vs. 26.8 ± 6.8, p = 0.141) and SOFA scores (median 
[interquartile range], 8 [7–10] vs. 9 [8–11], p = 0.267] for the 
E-DC and L-DC groups, respectively. There was no difference 
in mortality noted between E-DC patients (9/34 [27.3%]) and 
L-DC patients (14/46 [30.4%], p = 0.957) in this subgroup.

Clinical Sign and Symptom Resolution
Clinical resolution occurred in the majority of patients, 
suggested by a CPIS score of 4.10 ± 1.9 on the day of culture 
finalization. Furthermore, CPIS was not significantly different 
in E-DC (median [interquartile range], 4 [2–5.5]) compared 
with L-DC patients (4 [3–5.25], p = 0.523) on the day of final 
culture report. There were 11 patients overall (12.4%) who 
had a CPIS greater than 6 at the time of culture finalization; 

they were also equally distributed between the two groups 
(p = 1.00). Persistence of individual signs and symptoms 
such as temperature, WBC count, Pao

2
:FIO

2
 ratio, and sputum 

purulence were common but not significantly different 
between the E-DC and L-DC groups (Table 3). Persistence 
of individual signs and symptoms on the day of final 
culture report was not predictive of mortality in univariate 
or multivariate analyses, with the exception of sputum 
purulence, which displayed an opposite effect; mortality was 
45% in patients with normal sputum vs. 20.7% of patients 
with purulent sputum (p = 0.044). Mortality was 28.6% in 
patients whose fever resolved compared with that of 33.3% 
in patients whose temperature persisted (p = 0.788), 45% in 
patients with WBC normalization vs. 27.9% with persistence 
(p = 0.252), and 35.7% in patients with a normal Pao

2
:FIO

2
 

ratio vs. 22.9% with an abnormal value (p = 0.488).

TABLE 2. Antibiotic Utilization Categorized by Antibiotic Discontinuation Within 1 
Calendar Day of Negative Culture Finalization

Early Discontinuation 
(n = 40)

Late Discontinuation  
(n = 49) p

Duration of antibiotics 4 (3, 4) 9 (6, 14) <0.001

Duration of antibiotics postculture finalization 1 (1, 2) 6 (4, 12) <0.001

Duration of antibiotics prior to therapy modification 3 (2, 3) 4 (3, 6.25) <0.001

De-escalation with first change (n, %) 16 (40.0) 32 (65.3) 0.03

Discontinuation with first change (n, %) 24 (60.0) 12 (24.5) 0.001

TABLE 3. Clinical Outcomes in Patients With Negative Bronchoalveolar Lavage Cultures 
Partitioned by Antibiotic Discontinuation Within 1 Day of Negative Culture Finalization

Early Discontinuation 
(n = 40)

Late Discontinuation  
(n = 49) p

Hospital mortality 10 (25) 15 (30.6) 0.642

Clinical Pulmonary Infection Score on day of culture 
finalization (median, 25% to 75%)

4 (2, 5.5) 4 (3, 5.25) 0.523

Signs/symptoms

 Abnormal temperature persisted 15 (48.4) 21 (61.8) 0.324

 Abnormal WBC persisted 20 (69.0) 23 (65.7) 1.00

 Abnormal Pao2:FIO2 ratio persisted 21 (75) 27 (77.1) 1.00

 Sputum purulence persisted 24 (66.7) 34 (80.9) 0.196

Superinfection 9 (22.5) 18 (42.9) 0.008

 Bacteremia 1 (2.5) 3 (7.1) 0.616

 Respiratory infection 4 (10.0) 12 (28.6) 0.036

 Bacteriuria 3 (7.5) 3 (7.1) 1.00

 Multidrug resistant superinfection 3 (7.5) 15 (35.7) 0.003

 

John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel




Clinical Investigations

www.ccmjournal.org 1661

Superinfections
A superinfection occurred in 27 patients (30.3%) at least one day 
after BAL culture finalization. The frequency of superinfections 
by E-DC vs. L-DC group is presented in Table 3. Of the late super-
infections (occurring 2 wk after the report of the negative culture), 
all but one occurred in the L-DC cohort (Fig. 1). Superinfections 
were more common between patients who survived to discharge 
vs. those who died (37.5% vs. 12.0%, p = 0.036).

Seven patients had a positive culture within 1 day of BAL-
negative culture finalization deemed as concomitant infec-
tions. All of these patients were in the L-DC cohort; excluding 
these seven patients revealed a similar mortality rate between 
the two groups (25.0% in E-DC vs. 26.2% in L-DC, p = 0.844).

DISCUSSION
This study assessed the impact of early antibiotic discontinua-
tion on mortality in a cohort of critically ill patients with sus-
picion of VAP and negative bronchoscopic cultures as defined 

by a quantitative threshold of less than 104 CFU/mL organisms. 
Our findings suggest that antibiotics can be safely discontinued 
in patients with a negative quantitative bronchoscopic culture 
with no significant impact on mortality, despite persistence of 
signs and symptoms of pneumonia in many patients. Baseline 
severity of illness scores (i.e., APACHE II or SOFA) were the 
only factors predictive of mortality in these patients. Further-
more, patients whose antibiotics were discontinued early had 
fewer superinfections, including those caused by MDR bacteria.

Our study supports the findings described by Kollef et 
al (21), as their study also evaluated safe discontinuation of 
antibiotics in patients with negative BAL cultures. However, 
unlike Barnes-Jewish, our hospital does not have a protocol 
requiring clinical resolution of pneumonia signs and symp-
toms. The majority of patients in our study still displayed at 
least one clinical sign or symptom of VAP at the time of culture 
finalization (Table 3). Furthermore, we were unable to iden-
tify an independent relationship with persistence of any sign 
or symptom and increased mortality. Although Dennesen et al 
(30) have previously demonstrated improvement in signs and 
symptoms of VAP by day 7 with appropriate antibiotic ther-
apy, our observations are not unexpected as our population 
all had negative (<104 CFU/mL) bronchoscopies and thus are 
unlikely to have VAP. We can only speculate that persistence of 
nonspecific pneumonia signs or symptoms in these patients is 
due to their underlying acute comorbidities. Other nonspecific 
biomarkers of pneumonia, such as procalcitonin or C-reactive 
protein, were not assessed because these are not routinely mea-
sured in our ICU patients. Importantly, our data suggest that 
the provider need not wait until clinical resolution of pneumo-
nia signs and symptoms in the face of a negative bronchoscopy, 
as this practice only appears to lead to prolonged antibiotic 
therapy in the absence of VAP.

These findings are also in congruence with the de-escalation 
strategy proposed by Singh et al (22), who used the CPIS score 
to identify patients with low suspicion for VAP and in whom a 
short course (i.e., 3 days) of antibiotics did not affect mortality. 
At the time of BAL, 60% of the patients included had a CPIS 
less than or equal to 6, warranting assessment for short-course 

TABLE 4. Adjusted Odds of Mortality in Patients With Negative Bronchoalveolar  
Lavage Cultures Partitioned by Antibiotic Discontinuation Within 1 Day of Negative 
Culture Finalization

Variable Model 1 Model 2

Constant 0.02 (0.00–0.38), 0.010 0.04 (0.00–0.34), 0.004

Acute Physiology and Chronic Health 
Evaluation II score

1.12 (1.01–1.24), 0.038

Sepsis-Related Organ Failure 
Assessment score

1.26 (1.03–1.54), 0.024

Early discontinuation 0.88 (0.27–2.82), 0.83 0.96 (0.29–3.16), 0.95

p

Figure 1. Time to superinfection from the day of the final negative  
bronchoalveolar lavage culture for early discontinuation (E-DC) vs. late 
discontinuation (L-DC) groups.
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antibiotics per Singh et al. Within 1 day of culture finalization 
(typically 3 days from initial BAL), the median CPIS was 4, 
with 78 patients (88%) having CPIS less than or equal to 6. 
According to the CPIS algorithm, these patients could safely 
have discontinued antibiotics, which was echoed by our 
findings of unchanged mortality in patients with antibiotics 
discontinued early. Notably, CPIS is currently used as a 
common research study tool but has not been implemented 
as a tool for clinical assessment of patients at our institution.

Additionally, we observed a relationship between extended 
courses of antibiotics and the development of superinfec-
tions. Patients who had antibiotics discontinued within 1 day 
of the final BAL report had fewer superinfections (22.5% vs. 
42.9%, p = 0.008); the majority of this difference was among 
respiratory superinfections (10% vs. 28.5%, p = 0.036); how-
ever, bacteremia was also numerically lower in E-DC patients 
(Table 3). Importantly, the E-DC cohort developed fewer MDR 
superinfections (7.5% vs. 35.7%, p = 0.003) compared with the 
L-DC patients. This observation is consistent with the land-
mark study by Chastre et al (31), who also observed increasing 
resistant superinfections with prolonged antibiotic therapy. 
Although the population described by Chastre had culture-
positive VAP and our patient population only had suspected 
VAP, both studies reflect the potential negative effects of exces-
sive antibiotic use. Notably, almost all of the superinfections 
occurring greater than 2 wk after antibiotic initiation were in 
the L-DC group, re-enforcing the correlation between longer 
durations of antibiotics and subsequent infections (32). Using 
antibiotics when clinically not indicated for active treatment 
for an infection may predispose patients to subsequent infec-
tions, thus further emphasizing the role of early discontinua-
tion in the setting of negative cultures.

The population assessed in this study was unique in that 
patients had a high severity of illness, with a mean APACHE II 
score of 26.0 ± 6.0 and mean SOFA score of 9.2 ± 2.7. Hospital 
mortality (28.4%), however, was significantly lower than pre-
dicted mortality (40% to 55%) (27). All patients had suspicion 
of pneumonia, as indicated by receipt of a quantitative bron-
choscopy, antibiotic therapy, and at least one sign of pulmo-
nary infection. The majority of the patients (89.9%) also met 
the predefined criteria for VAP based on common signs and 
symptoms. Post hoc analyses in this subset of patients meeting 
the a priori definition for VAP resulted in no change in mortal-
ity rates between the E-DC and L-DC groups.

There were some limitations to this study. This was a ret-
rospective cohort study conducted at a single institution but 
in multiple ICUs. We did not have sufficient numbers in any 
single ICU to conduct an analysis by type of unit, and future 
work in this area is required to determine if early antibiotic 
discontinuation is equally safe in all ICU populations. There 
was some heterogeneity between the E-DC and L-DC cohorts, 
and given the observational nature of the study, it is impossible 
to rule out the possibility that there were patients in the L-DC 
cohort who did require the additional days of antibiotics; how-
ever, a logistic regression was performed to control for these 
variables. All indices of clinical severity (APACHE II, SOFA, 

CPIS) were calculated retrospectively and therefore may have 
been limited by sporadic missing information. Finally, the rela-
tively small sample size may raise questions related to the find-
ing of no difference in mortality; however, a post hoc power 
analysis using the data obtained in this study suggests that 
more than 800 records would be needed in each group (i.e., 
more than 20 times the actual number of records available); 
thus, our findings are consistent with our single-center design.

CONCLUSIONS
In patients who have clinical suspicion of pneumonia at our med-
ical center, antibiotic discontinuation in the setting of negative 
quantitative bronchoscopic cultures has no impact on mortality 
and is associated with a lower incidence of MDR superinfections.
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