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Study for Diagnostic Efficacy of Minibronchoalveolar Lavage in the
Detection of Etiologic Agents of Ventilator-associated Pneumonia in
Patients Receiving Antibiotics
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Background : Early diagnosis and proper antibiotic treatment are very important in the management of venti-
lator-associated pneumonia (VAP) because of its high mortality. Bronchoscopy with a protected specimen
brush (PSB) has been considered the standard method to isolate the causative organisms of VAP. However,
this method burdens consumer economically to purchase a PSB. Another useful method for the diagnosis of
VAP is quantitative cultures of aspirated specimens through bronchoscopic bronchoalveolar lavage (BAL), for
which the infusion of more than 120 ml of saline has been recommended for adequate sampling of a pulmonary
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segment. However, occasionally it leads to deterioration of the patient’s condition. We studied the diagnostic ef-
ficacy of minibronchoalveolar lavage (miniBAL), which retrieves only 25 ml of BAL fluid, in the isolation of
causative organisms of VAP.

Methods : We included 38 consecutive patients (41 cases) suspected of having VAP on the basis of clinical ev-
idence, who had received antibiotics before the bronchoscopy. The two diagnostic techniques of PSB and
miniBAL, which were perforried one after another at the same pulmonary segment, were compared prospec-
tively. The cut-off values for quantitative cultures to define causative bacteria of VAP were more than 10° col-
ony-forming units (cfu)/ml for PSB and more than 10* cfu/ml for BAL.

Results : The amount of instilled normal saline required to retrieve 25 ml of BAL fluid was 93 +32 ml (mean
+SD). The detection rate of causative agents was 46.3% (19/41) with PSB and 43.9% (18/41) with
miniBAL. The concordance rate of PSB and miniBAL in the bacterial culture was 85.4% (35/41). Although
arterial blood oxygen saturation dropped significantly (p<<0.05) during (92+10%) and 10 min after (95+3
%) miniBAL compared with the baseline (97 +3% ), all except 3 cases were within normal ranges. The signifi-
cantly elevated heart rate during (125 +24/min, p<0.05) miniBAL compared with the baseline (111 +22/
min) recovered again in 10 min after (111 +26/min) miniBAL. Transient hypotension was developed during
the procedure in two cases. The procedure was stopped in one case due to atrial flutter.

Conclusion : MiniBAL is a safe and effective technique to detect the causative organisms of VAP. (Tuberculo-
sis and Respiratory Diseases 1999, 47 : 321-330)

Key words : ventilator-associated pneumonia, Protected specimen brush, Mini-bronchoalveolar lavage, Diag-
nostic efficacy.
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Table 1. The results of quantitative culture of PSB and miniBAL.

Patient No. PSB MiniBAL
1 Bacillus circulans P. aeruginosa
Corynebacterium species
5 A. baumannii A. baumannii
CNS(MS,MR)
7 MRSA MRSA,
Stenotrophomonas maltophilia
Strep. Viridans
13 A. baumannii A. baumannii
14 MRSA MRSA
15 P. aeruginosa P. aeruginosa
16 Negative A. baumannii
18 MRSA MRSA
19 Moraxella cataralis Moraxella cataralis
Strep. Viridans N. subflava
N. subflava
24 MRSA MRSA
25 A. baumannii A. baumannii
CNS CNS
26 P. aeruginosa P. aeruginosa
27 E. fecalis E. fecalis
Strep. viridans Strep. viridans
CNS CNS
28 Candida albicans Insignificant growth of
Candida albicans
33 E. cloacae E. cloacae
34 C. albicans C. albicans
35 A. baumannii A. baumannii
36 MRSA, S. Viridans MRSA
37 MRSA MRSA
E. cloacae
A. baumanii
41 MRSA Insignificant growth of

MRSA

PSB.protected specimen brush, miniBAL: minibronchoalveolar lavage, P:Pseudomonas,

A Acinetobacter, MRSA :Methicillin resistant staphylococcus aureus, Strept :Streptococcus,
N:Neisseria, E:Enterobacter, C:Candida, CNS:Coagulase negative staphylococcus aureus

albicans7} F3€ 249 A 7244 HAADL Al
HA 4 398 ALsn BF 15404 B o
Bl ARSI AT A A& Byt o3 mE

Ao WAde] 2%l Stenotrophomonas malto-
philia(79 82}) e} 24 HAph S8 7] Ao @
A7 AR 26 (19 2 259 84 & Alesin
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Table 2. The comparison of causative organisms
of VAP according to the duration of
mechanical ventilation.

Groupl? Group2?

(n=11)* (n=30)

Organism

Multi-resistant bacteria

A. baumannii 1(25) 4(17)
MRSA 0 7(29)
P aeruginosa 0 2(8)
S. maltophilia 0 0(0)
Sub-total 1(25) 13(54)
Other Bacteria
CNS! 1(25) 2(8)
Streptococcus viridans 0 3(13)
Enterococcus fecalis 1(25) 2(8)
Other pathogens 1(25) 4(17)
Sub-total 3(75) 11(46)

4(100)  24(100)

'CNS : coagulase negative staphylococcus

?Groupl : duration of mechanical ventilation
less than 7 days.

3Group3 : duration of mechanical ventilation
more than or equal to 7 days.
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