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T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

Diagnosis of Ventilator-Associated Pneumonia

To the Editor: Heyland and colleagues, on be-
half of the Canadian Critical Care Trials Group 
(Dec. 21 issue),1 report on the comparison between 
bronchoalveolar lavage and endotracheal aspira-
tion for the diagnosis of ventilator-associated pneu-
monia. The two techniques were associated with 
similar clinical outcomes and similar overall an-
tibiotic use. However, 105 (28.8%) of the 365 pa-
tients in the bronchoalveolar-lavage group had 
received new antibiotics within 3 days before ran-
domization, probably after the onset of the first 
symptoms related to ventilator-associated pneu-
monia. Since these patients were different from 
the rest of the patients,2,3 we wonder how decisions 
concerning their antimicrobial treatment were 
made. Furthermore, we would like to emphasize 
that on day 6, the rate of targeted therapy was only 
74.2% in the bronchoalveolar-lavage group; thus, 
many patients in this group did not undergo early 
treatment de-escalation, even though it was indi-
cated on the basis of the microbiologic results. 
More information on the application of decision 
algorithms in the bronchoalveolar-lavage group 
and the endotracheal-aspiration group after cul-
ture results were available (as early as day 3) would 
be informative. Obviously, the potential benefit of 
using a diagnostic tool, such as bronchoalveolar 
lavage, to restrict unnecessary use of antibiotics 
safely in this setting can be achieved only when 
decisions regarding antimicrobial therapy reflect 
the culture results.4
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To the Editor: The Canadian Critical Care Tri-
als Group compared quantitative culture of bron-
choalveolar-lavage fluid with nonquantitative cul-
ture of endotracheal aspirate for the diagnosis of 
ventilator-associated pneumonia. The diagnostic 
confirmation was considered to be acceptable if 
the pretest probability of ventilator-associated 
pneumonia was high, even if the culture of bron-
choalveolar-lavage fluid had a level of less than 104 
colony-forming units per milliliter, the level used 
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as a nonquantitative test. This approach contrib-
uted to the finding of a higher proportion of con-
firmed cases of ventilator-associated pneumonia 
in the bronchoalveolar-lavage group than in the en-
dotracheal-aspiration group (86.3% and 82.9%, re-
spectively). The pretest opinion obviously played 
an important role and contributed to the clinicians’ 
providing antibiotic treatment for all the bacteria 
identified, including bacteria detected in nonsig-
nificant quantities.
Benoît Misset, M.D. 
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To the Editor: The exclusion of patients known 
to be colonized with methicillin-resistant Staphy-
lococcus aureus or pseudomonas species severely lim-
its the usefulness of the data reported by the Ca-
nadian Critical Care Trials Group, since these are 
the pathogens most commonly reported to cause 
ventilator-associated pneumonia. It is disappoint-
ing that the study investigators did not follow 
current guidelines for ventilator-associated pneu-
monia, according to which empirical treatment 
is based on the risk of infection with multidrug-
resistant pathogens.1 Patients at risk for infection 
with such pathogens are most likely to benefit 
from the bronchoalveolar lavage.2,3 If all patients 
with suspected ventilator-associated pneumonia 
are treated with broad-spectrum antibiotics, differ-
ence between the groups will of course be mini-
mal, regardless of the diagnostic technique. We 
hope that readers will not embrace treatment with 
meropenem with or without ciprofloxacin for all 
patients with suspected ventilator-associated pneu-
monia.
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The authors reply: In response to Chastre and 
Fagon: patients partially treated for ventilator-
associated pneumonia were excluded from the 
study. However, excluding patients with recent 
changes in antibiotics would have seriously lim-
ited the generalizability of our findings. We con-
ducted a subgroup analysis based on the presence 
or absence of prior antibiotic exposure but did 
not observe any suggestion of a benefit from bron-
choscopy in the patients with prior exposure.

An antibiotic-management algorithm delineat-
ing de-escalation therapy was provided to all cli-
nicians. In both study groups, the median duration 
of study antibiotic use was 3 days (interquartile 
range, 2 to 5), indicating that the algorithm was 
applied early after enrollment. Since for some in-
tensive care units, there were delays in reporting 
culture results, we allowed up to 5 days after ran-
domization before determining whether the tar-
geted therapy had been administered. On day 6, the 
rates of targeted therapy were similar in the bron-
choalveolar-lavage group and the endotracheal-
aspiration group. Recalculating rates of targeted 
therapy on the basis of the first 3 days showed no 
significant difference between bronchoalveolar la-
vage with quantitative cultures (45.2%) and en-
dotracheal aspiration (51.1%) (P = 0.10).

We agree with Misset et al. that pretest prob-
ability estimates of ventilator-associated pneumo-
nia influence management decisions, since culture 
results are not a reference standard for infection 
and are influenced by prior antibiotic use. In this 
trial, as in practice, many clinicians interpreted 
the quantitative results of the analysis of bron-
choalveolar-lavage fluid conservatively; for patients 
with a high pretest probability of ventilator-asso-
ciated pneumonia, a pathogen yielding less than 
104 colony-forming units per milliliter was still 
treated. But clinicians did not provide antibiotic 
treatment for all bacteria identified in this trial. 
Among the patients in the two study groups who 
had positive cultures, all antibiotics were discon-
tinued by day 6 in 8.7% of the patients in the 
bronchoalveolar-lavage group and 11.3% of those 
in the endotracheal-aspiration group, and the 
study antibiotics were discontinued by day 6 in 
56.9 and 56.2%, respectively.

Marik and Baram refer to our exclusion of pa-
tients known to be colonized or infected with 
methicillin-resistant S. aureus or pseudomonas spe-
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cies. Nonstandardized empirical antibiotic ther-
apy has confounded the interpretation of findings 
in some previous trials of the diagnosis of ventila-
tor-associated pneumonia. Therefore, the initial 
antibiotic therapy in our trial, consisting of me-
ropenem with or without ciprofloxacin, served to 
standardize empirical treatment until culture re-
sults became available. Patients with known 
pathogens not susceptible to these drugs were 
excluded; thus, differences observed in outcomes 
could be better attributed to the diagnostic strat-
egy. It is important not to interpret the use of 
these antibiotics as clinical recommendations for 
the treatment of ventilator-associated pneumonia. 
The treatment guidelines of the American Tho-

racic Society were published after our trial had 
been completed.1
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Lapatinib plus Capecitabine in Breast Cancer

To the Editor: In the trial reported by Geyer et 
al. (Dec. 28 issue),1 which compared capecita-
bine alone with a combination of lapatinib and 
capecitabine in women with HER2-positive ad-
vanced breast cancer, approximately 60% of pa-
tients had received trastuzumab within the pre-
vious 8 weeks. It is possible that the activity of 
lapatinib was enhanced by the persistence of trastu-
zumab levels in blood. Earlier studies of the phar-
macokinetics of trastuzumab administered weekly 
or every 3 weeks indicate that the drug’s half-life 
is 3 to 4 weeks, although this may be an under-
estimate. Therefore, synergism between lapatinib 
and trastuzumab, leading to a more complete 
blockade of the HER2 pathway, cannot be ex-
cluded and may partly account for the impres-
sive improvement in outcomes with the combined 
regimen.
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The authors reply: We agree that many of the 
patients entering our trial probably had persistent 
levels of trastuzumab, which could have enhanced 
the activity of lapatinib. An exploratory analysis to 
determine whether the interval from the last dose 
of trastuzumab to randomization affected the ac-
tivity of lapatinib was planned as a component of 
a subsequent updated analysis of the overall trial 
data. However, to provide a response to Sonpavde’s 
question, we proceeded with an analysis of data 

1.

Table 1. Effect of the Interval between the Administration of Trastuzumab and Randomization on Time to Disease  
Progression.*

Interval between Last 
Trastuzumab Dose  
and Randomization Lapatinib plus Capecitabine Capecitabine Alone

Hazard Ratio  
(95% CI) P Value

No.  
of Patients

Median Time  
to Progression 

No.  
of Patients

Median Time  
to Progression

wk wk

≤8 Wk 98 36.7 94 19.7 0.54 (0.34–0.86) 0.007

>8 Wk 59 39.3 60 14.6 0.48 (0.26–0.88) 0.01

* P values were calculated by the log-rank test. CI denotes confidence interval.
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