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ABSTRACT: Guidelines for antibiotic prophylaxis of infective endocarditis prior to
fibreoptic bronchoscopy, are based on only five studies, which showed a bacteraemia
rate of <1% among 291 patients studied. T his study was designed to expand the
current data regarding the frequency of bacteraemia following fibreoptic broncho-
scopy.

Aerobic and anaerobic cultures of venous blood and of lavage fluid were drawn
from 200 consecutive patients undergoing fibreoptic bronchoscopy without respira-
tory infection or antibiotic treatment prior to the procedure. The true bacteraemia
rate was calculated after excluding probable "contaminated" blood cultures. A pos-
sible correlation between type of procedure performed during the bronchoscopy and
occurrence of bacteraemia was investigated.

Positive blood cultures were noted following 26 bronchoscopy examinations. Co-
agulase negative Staphylococcus was found in the cultures of 18 patients, coagulase
positive Staphylococcus in 3 patients, nonhaemolytic streptococci and a Klebsiella
species in 2 patients each, and beta haemolytic streptococcus in one patient. After
exclusion of 13 "contaminated" specimens the bacteraemia rate was 6.5% (13/200 pa-
tients).

This study showed a bacteraemia rate of 6.5%, significantly higher than previously
recognized in a cohort of patients undergoing fibreoptic bronchoscopy without either
pulmonary infection or an unusually high rate of invasive procedures.These findings
should be taken into account in future evaluations of recommendations for antibiotic
prophylaxis of endocarditis.
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Bacteraemia is a well-recognized invasive medical pro-
cedure. In most cases, it is a transient phenomenon without
clinical consequences. In certain patients, such as those
with structural cardiac abnormalities, it may lead to the
development of infectious endocarditis. According to an
American Heart Association statement, routine endocardi-
tis prophylaxis is indicated prior to invasive procedures
with relatively high bacteraemia rates, such as dental care,
certain types of catheterization and rigid bronchoscopy [1].
Fibreoptic bronchoscopy, with or without biopsy is not
included in this list due to a very low bacteraemia rate [1].
This even applies to particularly high risk patients with
prosthetic valve or previous endocarditis.

A review of the literature revealed that these guidelines
are based on only five studies relating to the frequency of
bacteraemia following bronchoscopy, with a demonstrated
overall bacteraemia rate of 0.7% (2/291 patients) [2±6]. It
appears therefore, that the published guidelines for pro-
phylactic antibiotic therapy prior to bronchoscopy are
based on too few data. This led the authors to conduct a
prospective study in order to expand the data on bacter-
aemia rates following fibreoptic bronchoscopy.

Patients and methods

The study was carried out at Rambam Medical Center,
Israel, a 900 bed tertiary referral hospital. The study popula-
tion consisted of 200 consecutive patients (103 hospitaliz-

ed, 97 ambulatory) who underwent fibreoptic bronchoscopy
during the study period. Patients with current respiratory
tract infection or febrile illnesses and those receiving
antibiotic therapy within a week prior to the bronchoscopy
were excluded.

A total of 119 (59.5%) patients underwent bronchosco-
py for suspected malignant tumours. The remaining patien-
ts underwent bronchoscopy for investigation of: recurrent
pneumonia (20 patients); haemoptysis (14 patients); stridor
(13 patients); diffuse lung infiltrates (8 patients); bronch-
iectasis (6 patients); atelectasis, suspected foreign body and
chronic cough (5 patients each); suspected upper airway
stenosis and pleural effusion (2 patients each); and media-
stinal mass (1 patient).

The procedures were performed transnasally using flexi-
ble, fibreoptic bronchoscopes (size 3.6±6 mm; Olympus
America Inc., Huntington Station, NY USA). The bron-
choscopy included a systematic review of the tracheo-
bronchial tree. Endo-bronchial lesions were sampled using
cup shaped (Olympus FB-19; Olympus America Inc.) or
toothed (Alligator, Olympus FB-15; Olympus America
Inc.) forceps (3±5 biopsy specimens), followed by 2±4
brush samples and lavage with 50±100 mL saline, using
sterile negative pressure suction. Pulmonary lesions bey-
ond the range of the bronchoscope were sampled using
fluoroscopy-guided transbronchial biopsy and/or brushing
followed by lavage. Patients with haematological condi-
tions and bleeding disorders underwent lavage only.
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Bronchial biopsy, brushing and lavage were performed
in 90 patients (45%), brushing and lavage in 57 (28.5%),
and lavage in 39 (19.5%). Transbronchial biopsy, brushing
and lavage were performed in 11 (5.5%) patients. Three
patients underwent bronchoscopy solely for observation
and no specimens were obtained.

Bacteriological study

Aerobic and anaerobic cultures from venous blood and
from lavage fluid were drawn immediately following the
bronchoscopy. Another blood culture was drawn 10±20
min later. Prebronchoscopy blood cultures from the first
100 patients were negative, excluding transient incidental
bacteraemia. Blood cultures were placed in aerobic and
anaerobic culture bottles. Bottles were incubated in a
BacT-Alert incubator (Organon Teknica, Boxtel, the Ne-
therlands) for a period of #5 days at a temperature of
378C. Bronchial lavage fluid samples were centrifuged at
2500 rpm at room temperature (258C) for 2 min and the
sediment was plated on chocolate agar, MacConkey's agar,
sheep blood agar, Sabouraud's agar for fungi, brain-heart
infusion agar for anaerobic cultures and a selective agar for
Legionella.

Results

Patient characteristics

The mean age of the patients was 54�24 yrs (range, 6
months to 94 yrs). Twenty-nine patients (14.5%) were chil-
dren (under 18 yrs of age) and 171 (85.5%) were adults.
There were 152 (76%) males and 48 (24%) females.

Past medical history, comorbidity

Forty-eight (24%) patients had cardiovascular disease,
but none had clinical evidence of a cardiac valvular de-
formity; 33 (16.5%) had a malignancy; 17 [8.5%] had
impaired immunity due to diabetes, steroid treatment, che-
motherapy or radiation treatment; 16 (8%) had chronic
lung disease; 5 (2.5%) had renal failure; 3 (1.5%) had
peptic disease; 2 (1%) had collagen vascular diseases. 76
(38%) had no defined comorbidity.

Fibreoptic bronchoscopy findings

Seventy patients had a normal study and 130 patients
showed abnormalities (50 patients had inflamed bronchial
mucosa, 49 had endobronchial lesions and 31 had signs of
external pressure on major bronchi).

Bacteriological findings

Blood cultures. Twenty-six (13%) patients had positive
blood cultures following, fibreoptic bronchoscopy (table
1). Defining true bacteraemia as episodes in which two
postbronchoscopy positive blood cultures yielded the
same organism decreased the bacteraemia rate to 6.5%
(13/200) patients.

Lavage fluid. Cultures from lavage fluid yielded normal
flora (defined as Staphylococcous coagulase negative,
diptheroids and alpha haemolytic streptococci) in 120
patients and potentially pathogenic bacteria in 80 pat-
ients (one isolate in 57 patients, two isolates in 17 pat-
ients, and three isolates in 6 patients). Lavage fluid
culture from 17/26 patients with positive blood cultures
yielded normal flora, while the other nine lavage cul-
tures yielded pathogenic bacteria which were different
from those recovered from blood cultures.

Review of the procedures performed during the bron-
choscopy in the 13 patients with true bacteraemia showed
that bronchial biopsy, brushing and lavage were performed
in 5 patients, brushing and lavage in 4 and lavage only in 2
patients. The remaining two patients underwent broncho-
scopy solely for observation and no specimens were ob-
tained.

Indications for fibreoptic bronchoscopy, macroscopic
findings, size of bronchoscope used, and rate of invasive
procedures performed during bronchoscopy did not differ
significantly between the 13 patients with true bacteraemia
and 187 without bacteraemia.

Discussion

This study examined the frequency of bacteraemia fol-
lowing fibreoptic bronchoscopy in among 200 consecutive
patients. Positive blood cultures were noted following 26
bronchoscopy examinations, yielding a total bacteraemia
rate of 13%. True bacteraemia was recorded only for those
patients in whom two consecutive blood cultures showed
the same organism. This led to the exclusion of 13 bac-
teraemia episodes (12 Staphylococcus coagulase negative
and 1 Staphylococcus coagulase positive) as contaminants.
Consequently, the bacteraemia rate decreased to 6.5% (13/
200 patients). This interpretation is supported by un-
published data showing that 70% of all staphylococcus
coagulase negative blood culture isolates in the authors'
institution are regarded as contaminants.

The bacteraemia rate of 6.5% shown by the current
study is significantly higher than previously reported [2±
6]. The difference between the current results and those of
previous studies cannot be easily explained. Nevertheless,
the large cohort of patients in the study was consecutive
and should be an adequate representation of the population
that undergoes fibreoptic bronchoscopy. Moreover, the rate
of associated invasive procedures in the study did not differ
significantly between patients with or without bacteraemia

Table 1. ± Organisms recovered from blood cultures

Total
n

0 and 20 min
cultures+

20 min
culture+

Staphylococcus coagulase
negative

18 6 12

Staphylococcus coagulase
positive

3 2 1

Nonhaemolytic streptococci 2 2 -
Beta haemolytic streptococci 1 1 -
Klebsiella rhinoscleromatis 1 1 -
Klebsiella species 1 1 -

Cultures were grown from venous blood taken immediately
after and 20 min after fibreoptic bronchoscopy. +: positive.
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and some bacteraemia episodes occurred even without sig-
nificant mucosal injury. A study that attempts to estimate
the incidence of a relatively infrequent phenomenon, such
as bacteraemia following fibreoptic bronchoscopy, should
include a large number of patients. The study addresses
this requirement and, in fact, (to the authors' knowledge) is
the first to do so.

A lack of data on upper airway flora before the bron-
choscopy and the lack of correlation between the results of
blood and lavage cultures cast some doubt on the sig-
nificance of the findings. This might be explained by the
bacteriostatic effect of lidocaine [7], used as topical an-
aesthesia during the bronchoscopy. Alternately, penetra-
tion of these bacteria into the blood stream might occur
above the vocal cords. The isolation of Klebsiella rhino-
scleromatis from the blood culture of patients with rhino-
scleroma while lavage fluid was negative supports these
assumptions. Still, most blood cultures revealed organ-
isms which were also recovered from lavage fluid and are
constituents of normal upper airway flora.

Bacteraemia means only the presence of viable bacteria
in the blood stream. Bacteraemia may occur spontaneously
or after mundane activities, such as teeth cleaning, it may
complicate focal infection elsewhere or may result from
surgical or dental procedures. During bronchoscopy, bac-
teria are driven by the bronchoscope from the upper to the
lower airways. Mucosal damage induced by the broncho-
scope and/or the associated procedures facilitates penetra-
tion of bacteria into the blood stream. Most bacteraemic
episodes are transient, similar to that noted in the current
study, with the patients remaining asymptomatic. A few
patients, mostly those with cardiac structural abnormal-
ities, might acquire infective endocarditis. To the best of
the authors' knowledge, there are no data regarding the risk
of acquiring infective endocarditis after fibreoptic broncho-
scopy and a retrospective study could expand the data.

Fibreoptic bronchoscopy is not included in the list of
procedures requiring antibiotic therapy for endocarditis
prophylaxis because of an assumed low bacteraemia rate.
The incidence of bacteraemia following upper and lower
gastrointestinal procedures varies between 2±10% [8]. The
current study has shown that the incidence of bacteraemia
following fibreoptic bronchoscopy is similar to following
gastrointestinal endoscopy, a procedure recognised as an
indication for endocarditis prophylaxis, at least in patients
with high risk cardiac conditions defined as prosthetic
valve, previous endocarditis, etc. [1]

Prakash [9] recently addressed the issue of endocardi-
tis prophylaxis prior to bronchoscopy. It was stated that
the low incidence of bronchoscopy induced bacteraemia,
pneumonia and systemic complications reported in pre-
vious studies does not warrant routine antibiotic prophy-
laxis. In the opinion of PRAKASH [9] only high-risk cardiac
patients with suspected respiratory infection, in whom
mucosal injury and lung damage is anticipated, should
receive endocarditis prophyla xis.

The findings of this study of a 6.5% rate of bacteraemia
following bronchoscopy in a cohort of patients without
either pulmonary infection or a particularly high rate of in-
vasive procedures, should be taken into account in future
guidelines for endocarditis prophylaxis before broncho-
scopy.
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